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EP1 106 609 A2 

Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

[0001 ] The present invention relates to an aminoalcohol derivative which is a ceramide analogue and a medicament, 
particularly an agent for treating neuronal diseases and an agent for protecting brain, comprising the same. 

10 2. Brief Description of the Background Art 

[0002] Glycosphingolipids (hereinafter referred to as "GSL") are present as a constitutional component of cell surface 
membranes of mammalian cells and play important roles in cellular functions, such as development, growth, differen- 
tiation, malignant transformation, immunoreaction and the like, through a receptor function of a physiologically active 

15 substance, an intercellular mutual recognizing function, an intercellular interaction, and the like. 

[0003] Among them, a ganglioside is a GSL containing sialic acid and is said to be active in the recovery from neuronal 
diseases, such as peripheral nervous injury, central nervous disorder and the like, i.e., an acceleration of nervous 
regeneration and a process of neurotransmission. Heretofore, the effectiveness of exogenous gangliosides has been 
investigated toward various pathological models of nervous system. As a medicament utilizing the same, a medicament 

20 named "Cronassial™" has already been commercialized in Italy and a related patent is also known (JP-B-62-50450). 
[0004] Currently, the addition of a ganglioside to an experimental system from outside is the most popular type of a 
procedure for searching a function of the ganglioside. In that case, however, a relation to endogenous gangliosides 
becomes a problem. That is, it is considered that the result obtained from the further addition of the ganglioside to the 
system where endogenous gangliosides present in cell membranes have already formed complexes with various cell 

25 surface receptors etc. does not always reflect the actual cytophysiologica! significance of endogenous gangliosides. 
Therefore, a method of specifically changing biosynthesis of endogenous GSLs is necessary to identify an intrinsic 
role of a ganglioside in cell cytophysiology. 

[0005] Incidentally, it is reported that a ceramide analogue, D-threo-1 -phenyl-2-decanoytamino-3-morphorino-1 -pro- 
panol (D-threo-PDMP) specifically inhibits an enzyme for glucosylceramide biosynthesis and remarkably reduces in- 

30 tracellular content of all GSLs which are produced starting with glucosylceramide (J. Lipid Res., 25:565-571 (1987)). 
Furthermore, it is also reported that D-threo-PDMP suppresses the extension of neurite (J. Biochem., 110: 96-103 
(1991)). In addition, it has been found that D-threo-PDMP suppresses synaptic function and the suppression is spe- 
cifically released by GQIb among various gangliosides (Biochem. Biophys. Res. Commun., 222: 494-498 (1996)). 
Based on these results, it is suggested that the ganglioside GQIb is an active molecule necessary for synaptic function 

35 and the importance of endogangliosides on nervous functions is recognized. 

[0006] On the other hand, there is suggested a possibility that L-threo-PDMP (hereinafter often referred to as M L- 
PDMP") which is an optical enantiomer of D-threo-PDMP accelerates the biosynthesis of GSL (J. Cell. Physiol., 141: 
573-583(1989)). 

[0007] In addition, it is also shown that 2-acylaminopropanol compounds, such as L-threo-PDMP and the like, ac- 
40 celerate ganglioside biosynthesis of neurocytes and exhibit an effect of accelerating neurite extension (J. Neurpchem., 
67: 1821-1830, 1996) and an effect of accelerating synapse formation, and therefore, is promising as an agent for 
treating neuronal diseases (WO 95/05177). 

[0008] Furthermore, as a result of the examination of the effects of L-threo-PDMP on M APkinase (mitog en-activated 
protein kinase) activated when synaptic transmission is continuously accelerated by N-methyl-D -aspartate (NMDA) or 
45 a brain derived neurotropic factor (BDNF) in order to elucidate an action mechanism of the neurotropic factor-like 
activity of L-threo-PDMP, it was found that L-threo-PDMP activates MAPkinase for a long period of time in proportion 
to the effect of accelerating synapse formation and further, L-threo-PDMP increases the activity of an enzyme for GQIb 
synthesis (Biochem. Biophys. Res. Commun., 237:595-600 (1997)). 

[0009] However, in order to exhibit the pharmaceutical effect of L-threo-PDMP in vivo, it is judged that there is room 
50 for the improvement in an pharmaceutical effect-toxicity ratio and a distribution ability of the compound into tissues. 

SUMMARY OF THE INVENTION 

[0010] An object of the present invention is to provide an aminoalcohol derivative or pharmaceutically acceptable 
55 salt thereof which has an activity of accelerating synapse formation and/or an activity of accelerating glycolipid biosyn- 
thesis, a low toxicity, and an improved distribution ability into tissues. 

[001 1 ] Another object of the present invention is to provide a medicament, particularly an agent for treating neuronal 
diseases or an agent for protecting brain comprising the aminoalcohol derivative. 



2 




EP 1 106 609 A2 



[001 2] The present invention have been achieved by an aminoalcohol derivative which is a ceramide analogue, and 
a medicament, especially an agent for treating neuronal diseases and an agent for protecting brain, comprising the 
same. 

[0013] A first embodiment of the present invention is as follows: 
5 (1 ) An aminoalcohol derivative represented by formula (I): 



to 



15 wherein 



20 



55 




(I) 



NHR 



* represents an asymmetric carbon; and 

R represents a residue of a monocarboxylic acid derivative represented by the following (i) or (ii), or a residue of 
a dicarboxyllc acid or a derivative thereof represented by the following (iii): 



(i) a residue of glycine or polyglycine represented by (COCH2NH) m Z, 

wherein m represents an integer of from 1 to 3; and 

Z represents an amino-protecting group or an alkanbyl group; 

(ii) a residue of a carboxylic acid derivative represented by CO-W-Y, 
25 wherein 

W represents an alkylene group or a cycloalkylene group; and 

Y represents a hydroxy! group, a monosaccharide residue, an aryl group which is optionally substituted, 
or an alkoxyl group optionally having an oxygen atom in the alkyl chain; 

30 

(iii) a residue of a dicarboxylic acid or a derivative thereof represented by CO-W-CO-X, 

wherein 

W represents an alkylene group or a cycloalkylene group; and 
35 x represents a hydroxyl group, a chain or cyclic alkoxyl group, an alkyl group, an ot-amino acid residue, 

or NR 1 R 2 , in which R 1 and R 2 are the same or different and each independently represents a hydrogen 
atom, a chain or cyclic alkyl group optionally having an oxygen atom in the alkyl chain, or a chain or cyclic 
hydroxyalkyl group optionally having an oxygen atom in the alkyl chain, or 
a pharmaceuticaliy acceptable salt thereof. 

40 

[0014] A second embodiment of the present invention is as follows: 

(2) A medicament comprising, as an active Ingredient, the aminoalcohol derivative represented by formula (I) or a 
pharmaceuticaliy acceptable salt thereof. 

[0015] Also, the compound of formula (I) has 4 configurations, (1S.2S), (1S.2R), (1R.2S), and (1R.2R). As the active 
45 Ingredient of an agent for treating neuronal diseases and an agent for protecting brain, L-threo compound having a 
configuration of (1S.2S) is preferred. 

[0016] Specific embodiments of the present invention include the following aminoalcohol derivatives and pharma- 
ceuticaliy acceptable salts thereof: 

so (a) The aminoalcohol derivative according to the above (1), wherein R is represented by any one of the following 

(I) to (iii) In formula (I): 



(i) (COCH 2 NH) m Z, 

wherein Z represents an amino-protecting group selected from an aralkyloxycarbonyl group having from 8 
to 15 carbon atoms and an alkoxycarbonyl group having from 5 to 7 carbon atoms, or an alkanoyl group having 
from 4 to 8 carbon atoms; 
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(ii) CO-W-Y, 

wherein 

5 

W represents an alkylene group having from 1 to 12 carbon atoms or a cycloalkylene group having from 4 to 
8 carbon atoms; and 

Y represents a hydroxyl group, a glucose residue, a galactose residue, an N-acetylglucosamine residue, an 
N-acetylgalactosamine residue, a mannose residue, a fucose residue, a sialic acid residue, a phenyl group 

10 wnicn te optionally substituted, an alkoxyl group having from 1 to 6 carbon atoms, or an alkoxyl group having 

from 4 to 12 carbon atoms having from 1 to 3 oxygen atoms in the alkyl chain; 

(iii) CO-W-CO-X, 

15 

wherein 

W represents an alkylene group having from 1 to 12 carbon atoms or a cycloalkylene group having from 4 to 
8 carbon atoms; and 

20 x represents a hydroxyl group, an alkoxyl group having from 1 to 8 carbon atoms, a cycloalkoxyl group having 

from 5 to 8 carbon atoms, an alkyl group having from 1 to 6 carbon atoms, a residue of an a-amino acid having 
a reactive functional group in the side chain, or NR 1 R 2 , In which R 1 and R2 are the same or different and each 
independently represents ahydrogen atom, an alkyl group having from 1 to 6 carbon atoms, cyclohexyl group 
or a hydroxyalkyl group having from 2 to 4 carbon atoms, or 

25 a pharmaceutical^ acceptable salt thereof. 

(b) The aminoalcohol derivative according to the above (1), wherein R is represented by any one of the followinq 
(i) to (iii) in formula (I): 

30 

(i) (COCH 2 NH) m Z, 

wherein Z represents a benzyl oxycarbony I group, a t-butoxycarbonyl group, or a hexanoyl group; 

35 

(ii) CO-W-Y, 

wherein 

40 W represents an alkylene group having from 1 to 9 carbon atoms; and 

Y represents a hydroxyl group, a glucose residue, a galactose residue, an N-acetylglucosamine residue, an 
N-acetylgalactosamine residue, a sialic acid residue, a phenyl group which is substituted with an alkoxyl group 
having from 1 to 3 carbon atoms, an alkoxyl group having from 1 to 4 carbon atoms, or an alkoxyl group having 
from 6 to 8 carbon atoms having an oxygen atom in the alkyl chain; 

45 

(iii) CO-W-CO-X, 

wherein 

50 

W represents an alkylene group having from 2 to 8 carbon atoms or a cyclohexylene group; and 
X represents a hydroxyl group, an alkoxyl group having from 1 to 4 carbon atoms, a cyclohexyloxy group, a 
methyl group, a residue of an amino acid selected from lysine, arginine, histidine, aspartic acid, glutamic acid, 
ornithine, cysteine, serine, threonine and tyrosine, or NR1 R2, in which R 1 and R* are the same or different and 
55 eacn independently represents a hydrogen atom, a straight chain alkyl group having from 1 to 6 carbon atoms, 

a cyclohexyl group, or a hydroxyethyl group, or 
a pharmaceutically acceptable salt thereof. 
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(c) The aminoalcohol derivative according to the above (1), wherein, in formula (I), R is represented by CO-W- 
CO-X, In which W represents an aikylene group having from 2 to 8 carbon atoms; and X represents a hydroxy! 
group, an aikoxyl group having from 1 to 4 carbon atoms, or a methyl group, or a pharmaceuticaliy acceptable salt 
thereof; 

5 (d) The aminoalcohol derivative according to the above (i), wherein, in formula (I), R is represented by CO-W- 

CO-X, in which W represents an aikylene group having from 4 to 8 carbon atoms; arid X represents a lysine residue 
or an ornithine residue, or a pharmaceuticaliy acceptable salt thereof. 

(e) The aminoalcohol derivative according to the above (1), wherein, in formula (I), R Is represented by CO-W- 
CO-X, In which W represents an aikylene group having from 4 to 8 carbon atoms or cyclohexylene group; and X 

io represents NR 1 R 2 , in which R 1 and R 2 are the same or different and each Independently represents a hydrogen 

atom, a methyl group, an ethyl group, a propyl group, an n-butyl group, an n-hexyl group, a cyclohexyl group, or 
a hydroxyethyl group, or a pharmaceuticaliy acceptable salt thereof . 

(f) The aminoalcohol derivative according to the above (1), wherein, in formula (I), R is represented by CO-W-Y, 
in which W represents a nonylene group; and Y represents a hydroxyl group, or a pharmaceuticaliy acceptable 

is salt thereof. 

(g) The aminoalcohol derivative according to the above (1), wherein, in formula (I), R is represented by CO-W-Y, 
In which W represents a methylene group; and Y represents an n-butoxy group or an aikoxyl group having from 
6 to 8 carbon atoms having an oxygen atom In the alkyl chain, or a pharmaceuticaliy acceptable salt thereof. 

(h) The aminoalcohol derivative according to the above (1), wherein, in formula (I), R is represented by CO-W-Y, 
20 in which W represents an octylene group; and Y represents a sialic acid residue, or a pharmaceuticaliy. acceptable 

salfthereof. 

[0017] Furthermore, embodiments of suitable medicaments of the present invention include an agent for treating 
neuronal diseases and an agent for protecting brain, comprising, as an active ingredient, the aminoalcohol derivative 
25 described in any one of the above (1 ) and (a) to (h) br a pharmaceuticaliy acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] The present inventors have found that the modification of an acylamino group of a 2-acylaminopropanol corn- 
so pound, such as L-threo-PDMP or the like; lowers the toxicity of the compound and remarkably improves a distribution 
ability of the compound into tissues when the compound is administered to a mammal, and have accomplished the 
present invention based oh these findings. 

[0019] The compound of the present invention is an aminoalcohol derivative represented by formula (I) or a phar- 
maceuticaliy acceptable salt thereof (hereinafter often referred to as "the compound of the present invention"), and the 
35 definitions (I) .to (iii) of substituent R in the formula are as described above. Specific examples corresponding to the 
definitions (i) to (iii) are shown below. 

[0020] Examples of the compound of the present invention represented by formula (I) wherein R is (COCH 2 NH) m Z 
include aminoalcohol derivatives, wherein m represents an integer of from 1 to 3, preferably 1 or 2; and Z represents 
an amino-protectirig group selected from an aralkyloxycarbonyl group having from 8 to 15 carbon atoms and an alkox- 
<o ycarbonyl group having from 5 to 7 carbon atoms, or an alkanoyl group having from 4 to 8 carbon atoms, or pharma- 
ceuticaliy acceptable salts thereof. 

[0021] The amlno-protecting group includes urethane-type protecting groups. Examples include a benzyloxycarbonyl 
group, a p-nitrobenzyloxycarbonyl group, a p-bromobenzyloxycarbonyl group, a p-methoxybenzyloxycarbonyl group, 
a p-methoxyphenylazobenzyloxycarbonyl group, a p-phenyfaiobenzyloxycarbonyl group, a t-butoxycarbonyl group, 
<5 and a cyclopentyloxycarbonyl group. Among these, a benzyloxycarbonyl group and a t-butoxycarbonyl group are pre- 
ferred. The alkanoyl group is preferably a hexarioyl group. 

[0022] Specific examples of the compounds represented by formula (I) wherein R is (COCHgNHJ^Z include: 

(1 S.2S) -2-benzyloxycarbonylglycylaminb-3-moroholino-1 -phenyl- 1 -propanol, 
50 (1 S,2S) -2-benzyloxycarbonylglycylglycylamlno-3-morphollno-1 -phenyl-1 -propandl, 

(1S.2S) -2-(n-butoxy) carbonylglycylamino-S-mprpholino-l -phenyl-1 -propanol, and 
(1 S,2S) -2-(n-hexanoyl) glycylamino-3-morpholino-1 -phenyl-1 -propanol. 

[0023] Examples of the compound of the present invention represented by formula (I) wherein R is CO-W-CO-X 
55 include aminoalcohol derivatives, wherein W represents an aikylene group having from 1 to 12 carbon atoms or a 
cycloalkylene group having from 4 to 8 carbon atoms; and X represents a hydroxyl group, an aikoxyl group having 
from 1 to 8 carbon atoms, a cycloalkoxyl group having from 5 to 8 carbon atoms, an alkyl group having from 1 to 6 
carbon atoms, a residue of an a-amlno acid having a reactive functional group (e.g., amino group, guanidino group, 
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carboxyl group, or hydroxyl group) in the side chain, or NR 1 R 2 (in which Ri and R2 are the same or different and each 
independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbon atoms, a cyclohexyl group, or a 
hydroxyalkyl group having from 2 to 4 carbon atoms), or pharmaceuticaliy acceptable salts thereof. Specific examples 
include compounds, wherein W represents an alkylene group having from 2 to 8 carbon atoms or a cyclohexylene 
group; and X represents a hydroxyl group, an alkoxyl group having from 1 to 4 carbon atoms, a cyclohexyloxy group; 
methyl group, a residue of an a-amino acid selected from lysine, arginine, histidine, aspartic acid, glutamic acid orni- 
thine, cysteine, serine, threonine and tyrosine, or NR 1 R? (in which R-1 and R* are the same or different and each 
independently represents a hydrogen atom, a straight chain alkyl group having from 1 to 6 carbon atoms, a cyclohexvl 
group, or a hydroxyethyl group). / 
[0024] More specific examples of the compound represented by formula (I) wherein R is CO-W-CO-X include: 

(1 S,2S)-2-(n-butoxy)butanedioylamino-3-morpholino-1 -phenyl-1 -propanol, 
(1S,2S)-2-ethoxyhexanedioylamino-3-morpholino-1-phenyl-1-propanol, 
(1 S,2S)-2-isopropoxyhexanedioylamino-3-morpholino-1 -phenyM -propanol, 
(IS^SJ-a^n-butoxyhexanedioyOamlno-S-morpholino-l-phenyl-l-propanol, 
(1S.2S) -2-methoxydecanedioylamino-3-morpholino-1-phenyl-1-propanol, 
(1 S,2S)-2-(9-carooxynonanoyl)amino-3-morpholino-1 -phenyl- 1 -propanol, 
(1 S,2S) -2-(7-oxooctanoyl)amino-3-morpholino-1 -phenyM -propanol, 

(1 S,2S,1 2S) -2-(1 2-amino-7-aza-6-oxo-12-carboxydodecanoyl) amino-3-rriorpholino-1 -phenyl- 1 -propanol, and 
(1 S,2S, 1 6S) -2-(1 6-amino-1 1 -aza-1 0-oxo-1 6-carboxyhexadecanoyl) amino-3-morpholino-1 -phenyl-1 -propanol. 

[0025] In addition, examples also include: 

(1 S.2S) -2- (3-butylcarbamoyl)propionylamino-3-morphoJino-1 -phenyl-1 -propanol, 

(1S.2S) -2- (N-butyl-N-methylamino)butanedloylamino-3-morpholino-1 -phenyl-1 -propanol, 

(1 S.2S) -2-(5-ethy!carbamoyl)pentanoylamino-3-morpholino-1 -phenyl-1 -propanol, 

(1 S,2S)-2-(5-cyclohexylcarbamoyl)pentanoylamino-3-morpholino-1 -phenyl-1 -propanol, 

(1 S,2S)-2-(5-hexylcarbamoyl)pentanoylamino-3-morpholino-1 -phenyl-1 -propanol, 

(1 S,2S)-2- (9-butylcarbamoyl) nonanoylamino-3-morpholino-1 -phenyl-1 -propanol, 

(1S,2S) -2- (9-hexylcarbamoyl) nonanoylamino-3-morpholiho-1 -phenyl-1 -propanol, 

(1 S,2S) ^-(N.N-diethanolaminoJdecanedioylamino-S-morpholino-l -phenyl- i-propanol, and 

(1S,2S)-2-(cyclohexane-4-hexylcarbamoyl-1-carbonyl) amino-3-morpholino-1 -phenyl-1 i-propanol. 

[0026] Furthermore, examples of the compound of the present invention wherein R is CO-VW Y in formula (I) include 
aminoalcohol derivatives, wherein W represents an alkylene group having from 1 to 1 2 carbon atoms or a cyclpalkyiene 
group having from 4 to 8 carbon atoms; and Y represents a hydroxyl group, a glucose residue, a galactose residue, 
an N-acetylglucosamine residue, an N-acetylgalactosamine residue, a mannose residue, a fucose residue, a sialic 
acid residue, a phenyl group which is optionally substituted, an alkoxyl group having from 1 to 6 carbon atoms, or an 
alkoxyl group having from 4 to 1 2 carbon atoms having from 1 to 3 oxygen atoms in the alkyl chain, or a pharmaceuticaliy 
acceptable salt thereof. Specific examples include compounds, wherein W represents an alkylene group having from 
1 to 9 carbon atoms; and Y represents a hydroxyl group, a glucose residue, a galactose residue, an N-acetylglu- 
cosamine residue, an N-acetylgalactosamine residue, a sialic acid residue, a phenyl group which is substituted with 
an alkoxyl group having from 1 to 3 carbon atoms, an alkoxyl group having from 1 to 4 carbon atoms or an alkoxyl 
group having from 6 to 8 carbon atoms having an oxygen atom in the alkyl chain. 

[0027] More specific examples of the compound represented by formula (I) wherein R is CO-W-Y include: 

(1S,2S)-2-(10-hydroxydecanoyl)amino-3-morpholino-1 -phenyl -1 -propanol, 

(1S,2S)-2-(9-sialylnonanoyl)amino-3-morpholino-1 -phenyl-1 -propanol, 

(1 S,2S)-2-[4-(4-methoxyphenyl)butyryl]amino-3-morpholino-1 -phenyl-1 -propanol, 

(1 S,2S)-2-(3-oxaheptanoyl) amino-3-morpholino-1 -phenyl-1 -propanol, 

(1 S,2S) -2-(3,6-dioxadecanoyl)amino-3-morpholino-1 -phenyl-1 -propanol, and 

(1S,2S)-2-(3,6-dioxadodecanoyl) amino-3-morpholino-1 -phenyl-1 -propanol. 

[0028] Among the compounds of the present Invention, the particular examples of the compounds having a low 
toxicity and a high activity of synapse formation are especially the compounds wherein R is represented by CO-W- 
CO-X or the compounds wherein R is represented by CO-W-Y, in which W and X or Y are represented by the following 
combinations shown in Table 1 . 
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Table 1 





W 


X 


y 


No.* 


5 


Ethylene group 


Butoxy group 




5 




Butylene group 


Lysine residue 




26 




Octylene group 


Lysine residue 




27 


10 


Bu ty le ne group 


Ethyl ami no group 




11 




Octylene group 


Butyl ami no group 




14 




Nonylene group 




Hydroxyl group 


23 


15 


Octylene group 




Sialic acid residue 


28 


Methylene group 




Butoxyethylenebxy group 


19 




Methylene group 




Hexyloxyethyleneoxy group 


21 



* NO.: Compound No. (corresponding to Example No. described below) 



[0029] The aminoalcohol derivative of the present invention is obtained by introducing the substituent R to an amino 
group of an aminoalcohol derivative represented by formula (II) through a peptide bond-forming reaction which itself 
25 is already known in the art using a carboxylic acid corresponding to R or its reactive derivative, but the preparation of 
the compounds is not limited to such a method. 



OH 



30 




(ID 



35 [0030] When the carboxylic acid compound corresponding to R contains a highly reactive functional group, the func- 
tional group can be protected with an appropriate protecting group in advance and, after a desired peptide bond-forming 
reaction, the protecting group can be removed. Furthermore, the desired compound can be obtained by subjecting 
repeatedly the reactive functional group (e.g., amjno group or carboxyl group) to a peptide bond-forming reaction or 
esterifying reaction which itself is already known in the art; 

40 [0031] Examples of the peptide bond-forming method include a method using a carboxylic acid corresponding to the 
above R and a condensing agent, a method using an acid anhydride, and a method using an acid halide. 
[0032] Specif ically, examples include a method of reacting an aminoalcohol derivative represented by formula (II) or 
acid adduct salt thereof (e.g., hydrochloride) with the carboxylic acid and a condensing agent (e;g., dicyciohexylcar- 
bodiimide (DCC) or water soluble carbbdiimide (WSC), more specifically 1 -ethyl-3-(3^dimethylaminopropyl)carbodiim- 

<5 ide hydrochloride (EDG)) In a solvent such as water, methylene chloride, pyridine or ethanol using, if necessary, an 
activating agent such as N-hydroxysuccinimide; and a method of reacting the same using an acid anhydride or acid 
halide (e.g., acid chloride) and a base (e.g., an organic base such as pyridine, triethylamine, diisopropylethylamine or 
N-methylmorpholine, or an inorganic base such as sodium hydrogen carbonate). The solvent to be used in the. reaction 
is not particularly limited unless it inhibits the peptide bond-forming reaction provided that it dissolves the aminoalcohol 

so derivative and the carboxylic acid compound. 

[0033] The peptide bond-forming reaction is carried out usually at about 0 to 50°C, preferably at room temperature 
(5 to 35°C (JIS K0050)) for several hours to several days, preferably 10 hours to 2 days, but the reaction conditions 
can be suitably determined by those skilled in the art through a preliminary experiment. 

[0034] After the peptide bond-forming reaction, the compound of the present Invention represented by formula (I) 
55 can be purified and isolated by suitably combining purifying means which themselves are known, for example, an 
extraction with a solvent, such as ethyl acetate, chloroform or the like, various types of chromatography (adsorption 
chromatography, Ion exchange chromatography, etc.), and crystallization. 

[0035] As the method for producing the compound of formula (II) which is a starting material for the compound of 
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the present invention, the known method described in JP-A-9-21 6856 can be optionally adopted. Concretely, the com- 
pound is obtained as the compound having a desired stereochemical configuration through successive reaction ac- 
cording to the reaction scheme shown in the following by use of a chiral compound represented by formula (III) as the 
starting material. 

5 



10 



15 



20 




25 

wherein * represents an asymmetric carbon; P A represents an amino-protecting group (e.g., benzyl oxycarbony I group, 
t-butoxycarbonyl group, benzenesulfonyl group, orfluorenylmethoxycarbonyl group); and Y represents a leaving group 
(e.g., methanesulfonyl group, trihalogenomethanesulfonyi group, p-toluenesulfonyl group, benzenesulfonyl group, or 

30 p-bromobenzenesulfonyl group) 

[0036] Namely, a leaving group (Y) is introduced only to the primary hydroxyl group of the aminoalcohol derivative 
represented by formula (III) to form a compound represented by formula (IV) and then, the resulting compound is 
reacted with morpholine to form an aminoalcohol derivative represented by formula (V) . A chiral aminoalcohol deriv- 
ative represented by formula (11) is finally obtainable by removing P 1 from the compound. 

35 [0037] The compound of formula (II) thus obtained is converted into the compound of formula (!) according to the 
above-described reaction. 

[0038] The pharmaceutically acceptable salt of the compound of the present invention represented by formula (I) 
include salts with an inorganic acid, such as hydrochloric acid, phosphoric acid, sulfuric acid or nitric acid; and salts of 
an organic acid, such as formic acid, acetic acid, citric acid, lactic acid, malic acid, oxalic acid, maleic acid, fumaric 

40 acid, succinic acid, trifluoroacetic acid, methanesulfonic acid (mesylic acid), p-toluenesulfonic acid (tosylic acid) or the 
like. The salts can be produced according to an itself known method, and, for example, is produced by dissolving a 
compound (free-type) represented by formula (I) into a suitable solvent, such as alcohol or the like, adding usually 
equimolar amount of the above acid to react them, and then optionally evaporating the solvent. 
[0039] The aminoalcohol derivative represented by formula (I) or pharmaceutically acceptable salt thereof which is 

45 the compound of the present invention has a property participating the action of controlling glycolipid biosynthesis and 
thus has utility as a medicament based on the property. 

[0040] Among the compounds represented by formula (I), the compounds having an effect of accelerating synapse 
formation and/or an action of accelerating glycolipid (ganglioside etc.) biosynthesis are expected to have an effect of 
accelerating neurite extension, an effect of preventing neurocyte death, and an effect of activating MAPkinase, and 

so therefore useful as an agent for treating neuronal diseases, based on such effects. Accordingly, by administering an 
effective amount of the compound of the present invention to mammals including human which suffer from neuronal 
diseases caused by disorders of peripheral nervous system or central nervous system, the animals can be treated. 
Examples of representative diseases include various diseases of central nervous system which are expected to be 
treated by regenerating nerve fibers, for example, stroke, cerebral infarction, sequelae of cerebrovascular accident, 

55 cerebral hemorrhage, cerebral injury, dysmnesia, senile dementia, Alzheimer's disease and Parkinson's disease; and 
various diseases of peripheral nervous system, for example, polyneuropathy caused by cacochymia, mechanical neu- 
ropathy and toxic neuropathy. In particular, the compound of the present invention having an activity of accelerating 
synapse formation Is effective as an agent for treating diseases of central nervous system, particularly an agent for 
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protecting brain or an agent for potentiating and protecting cerebral nerves, for example, for treating sequelae of cer- 
ebrovascular accident. 

Formulation of pharmaceutical preparation: 

5 

[0041] The compound of the present invention represented by formula (I) or pharmaceutically acceptable salt thereof 
can be used for treating various diseases (e.g., neuronal diseases) of mammals including human and a pharmaceutical 
preparation to be administered orally or parenterally can be obtained by using the compound or the salt with a carrier, 
an excipient, and other additives. 

10 [0042] Examples of the oral preparation include solid preparations (e.g., powder, granule, capsule, tablet, etc.); and 
liquid preparations (e.g.; syrup, elixir, emulsion, etc), the powder can be obtained by, for example, mixing with an 
excipient, such as lactose, starch, crystalline cellulose, calcium lactate, calcium hydrogen phosphate, magnesium 
alumlriometasilicate, silicic acid anhydride or the like. The granule can be obtained by adding the above excipient and, 
if necessary, for example, a binder, such as sucrose, hydroxypropyl cellulose, polyvinylpyrrolidone or the like, or a 

15 disintegrator, such as carboxymethyl cellulose, calcium carboxymethyl cellulose or the like, and granulating the mixture 
according to a wet method or a dry method. The tablet can be obtained by tabletlng the above powder or granule as 
such or with a lubricant, such as magnesium stearate, talc or the like. Furthermore, the above tablet or granule can 
be made an enteric or sustained action preparation by coating it with an enteric base; such as hydroxy propylmethy I 
cellulose phthalate, a methyl methacrylate copolymer, hydroxy propylmethyl cellulose acetate, hydroxypropylmethyl 

20 cellulose succinate orthe like; orcoating it with ethyl cellulose, camauba wax, hardened oil, white shellac etc. 

[0043] A hard capsule can be obtained by filling a hard capsule with the above powder or granule. Furthermore, a 
soft capsule can be obtained by dissolving the compound of the present invention in glycerin, polyethylene glycol, 
sesame oil, olive oil, etc. and covering the solution with a gelatin film. 

[0044] The syrup can be obtained by dissolving a sweetener, such as sucrose, sorbitol, glycerin or the like, and the 
25 compound of the present invention in water. In addition to the sweetener arid water, essential oil, ethanol and the like 
can be added to prepare an elixir, or gum arabic, tragacanth, a polysorbate (polysorbate 20, polysorbate 60, polysorbate 
80 (Tween 80)), sodium carboxymethyl cellulose and the like can be added to prepare an emulsion or a suspension. - 
Furthermore, a corrective, a coloring agent, a preservative and the like can be added to these liquid preparations, if. 
necessary. 

30 [0045] Examples of the parenteral preparation include injections, intrarectal preparations, pessary, en dermic prep- 
arations, inhalants, aerosol, ophthalmic preparations, and the like. Tlie injection can be obtained by adding; a nohionic 
surfactant, such as a polysorbate or the like, if necessary; a pH-adjusting agent, such as hydrochloric acid; sodium 
hydroxide, lactic acid, sodium lactate, sodium monohydrogen phosphate, sodium di hydrogen phosphate or the like; 
an isotonizing agent, such as sodium chloride, glucose or the like; an stabilizing agent, such as an amino acid or the 

35 like; and distilled water for injection or physiological saline to -the compound of the present invention, sterilizing arid 
filtering the mixture, and then filling an ampoule with the mixture. Further, an injection which is to be dissolved when 
it is used can be obtained by adding mannitol, dextran, gelatin and the like, and lyophilizlng the mixture under vacuum. 
Alternatively, a powder-filled injection can be made. Also, an emulsion for injection can be made by adding an emulslfier 
such as lecithin, a polysorbate, polyoxyethylene hardened castor oil, macrbgol or the like to the compound of the 

40 present invention and theri emulsifying the mixture in water. 

[0046]. Furthermore, examples of the injection include liposome preparations and lipid microspheres which enable 
the Improvements of solubility and a migration rate to a target organ. In particular, nanosphere^liposome (lipid ultraflne 
particle) can not only increase a.concentration in blood without being taken into reticuloendothelial tissues and lower 
a minimum effective dose required for exhibiting a pharmaceutical effect, but also pass a blood-brain barrier by about 

45 10 times easier, so that it is suitable when it is used fortreating cerebral neuronal diseases. The liposome preparation 
can be prepared according to a known liposome preparation method (C.G. Knight, Liposomes: From Physical Structure 
to Therapeutic Applications, pp. 51-82, Elsevier, Amsterdam (1981); Proc. Nail. Acad. Sc/., USA, 75:4194 (1978)). 
[0047] That Is, examples of an amphlpathic substance forming a liposome membrane include phospholipids, such 
as natural phospholipids (e.g., yolk lecithin, soybean lecithin, sphingomyelin, phosphatidyl serine, phosphatidyl glyc- 

so erol, phosphatidyl inositol, diphosphatidyl glycerol, phosphatidyl ethanolamlne, cardiollpin, etc.), synthetic phospholi- 
pids (e.g., dlstearoyl phosphatidyl choline, dipalmitoyl phosphatidyl choline, dipalmitoyl phosphatidyl ethanolamine, 
etc.) or the like. Furthermore, in order to improve membrane stability, fluidity and membrane permeability of the med- 
icament, known various additives can be added. Examples Include cholesterols (e.g., cholesterol, ergosterol, phyto- 
sterol, sitosterol, stigmasterol, etc.), substances which are known to impart negative charge to liposome (e.g., phos- 

55 phatidic acid, dicetyl phosphate, etc.), substances which are known to impart positive charge (e.g., stearylamine, stear- 
ylamine acetate, etc.), antioxidants (e.g., tocopherol, etc.), oily substances (e.g., soybean oil, cottonseed oil, sesame 
oil, liver oil, etc.) and the like. 

[0048] Preparation of liposome can be carried out according to, for example; the following method. The above am- 
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phipathic substance, additives and the compound of the present invention are dissolved in an organic solvent (e.g., 
single solvent, such as chloroform, dichloromethane, ethanol, methanol, hexane or the like, or a mixed solvent thereof), 
respectively, both solutions are mixed, the organic solvent is removed in a vessel, such as a flask or the like, in the 
presence of an inert gas (e.g., nitrogen gas, argon gas, etc.), and a thin membrane is attached to the wall of the vessel. 

5 Then, this thin membrane is added to a suitable aqueous medium (e.g., physiological saline, a buffer, a phosphate 
buffered physiological saline, etc.), and the mixture was stirred by means of a stirrer. In order to obtain liposome having 
a small particle size, the mixture was further dispersed by use of an ultrasonic emulsifier, a pressurization type emul- 
sifier, a French press cell pulverizer or the like. As described above, preparation of liposome proceeds by treating, with 
a membrane filter, a liquid In which the amphipathic substance and the like required for preparation of liposome and 

10 the compound of the present invention are dispersed in the aqueous medium to obtain nanosphere-liposome (lipid 
ultrafine particle; a particle size of about 25 to 50 nm) in which a particle size distribution is controlled Furthermore, 
liposome can be subjected to fractionation treatment, such as ultrafiltration, centrifugation, gel filtration or the like, to 
remove the medicament which is not supported. 

[0049] Furthermore, the liposome can be made to pass a blood-brain barrier easily by supporting an aminoalcohol 
is derivative of formula (I), the compound of the present invention on liposome having, on a membrane thereof, a glucose 
residue, a tyrosine residue, a mannose residue or sutfatide obtained by adding p-octylglucoside, L-tyrosin-7-amido- 
4-methylcoumarin, phenylaminomannoside or sulfatide as a membrane-forming substance in addition to the above 
amphipathic substance and additives (as to a method itself, see JP-A-4-69332). 

[0050] The lipid microsphere is obtained by dissolving the compound of the present invention in soybean oil, sesame 
20 oil or the like, stirring by means of a stirrer after the addition of a natural phospholipid, glycerin, water and the like, and 
further dispersing the mixture by use of an ultrasonic emulsifier, a pressurization type emulsifier, a French press cell 
pulverizer or the like. 

[0051 ] The intrarectal preparation can be obtained by adding a base for a suppository such as mono-, di- or triglyc- 
eride of cacao fatty acid, polyethylene glycol or the like to the compound of the present invention, then melting the 
25 mixture by heating, pouring it into a mold and cooling it, or dissolving the compound of the present invention in poly- 
ethylene glycol, soybean oil or the like and then covering the mixture with a gelatin film. 

[0052] The endermic preparation can be obtained by adding white petrolatum, beeswax, liquid paraffin, polyethylene 
glycol or the like to the compound of the present invention, heating the mixture, if necessary, and kneading it. 
[0053] A tape preparation can be obtained by kneading the compound of the present invention with an adhesive, 
30 such as rosin, an alkyl acrylate polymer or the like, and spreading the mixture on non-woven fabric or the like. 

[0054] The inhalation can be obtained by, for example, dissolving or dispersing the compound of the present invention 
in a propellant, such as a pharmaceutically acceptable inert gas or the like, and filling a pressure container with the 
mixture. 

[0055] In the case that the compound of the present invention is used as an agent for treating neuronal diseases, 
35 particularly an agent for protecting brain or an agent for potentiating and protecting cranial nerves, an injection is 
preferable and an intravenous injection is more preferable. Such injections can be a lipid microsphere preparation or 
a preparation containing a surfactant in consideration of the distribution ability of the compound of the present invention 
to brain. 

40 Method for administration: 

[0056] The method for administering a medicament containing the compound of the present invention as an active 
ingredient is not particularly limited, but when It is used for treating neuronal diseases caused by disorders of central 
nervous system, preferred is Injection, such as intramuscular injection, Intravenous Injection, hypodermic injection, 
45 intraperitoneal injection or the like, intrarectal administration, intrapulmonary administration, ophthalmic administration, 
oral administration, or the like. Furthermore/when it is used for treating neuronal diseases caused by disorders of 
peripheral nervous system, preferred is intramuscular injection, endermic administration, ophthalmic administration, 
oral administration, or the like. 

[0057] The dose can be suitably determined depending on age, hearth condition, body weight and the like of a patient, 
so but the compound of the present invention is generally administered in an amount of 0.25 to 200 mg/kg, preferably 0.5 
to 1 00 mg/kg by one dose or divided doses per day. 

[0058] the aminoalcohol derivative represented by formula (I) or pharmaceutically acceptable salt thereof which is 
the compound of the present Invention has a property participating the action of controlling glycolipid biosynthesis and 
thus has utility as a medicament based on the property, so that it is possible to provide an effective medicament con- 
55 taining the compound of the present invention. Among the compounds of the present invention, the compound having 
an effect of accelerating synapse formation and/or an action of accelerating glycolipid biosynthesis is especially ex- 
pected to have an effect of accelerating nurite extension, an effect of preventing neurocyte death, and an effect of 
activating MAPkinase, and therefore promising as an agent for treating neuronal diseases. The compound is effective 
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as an agent for treating diseases of central nervous system, particularly an agent for protecting brain or an agent for 
potentiating and protecting cranial. nerves, for example, for the treatment of sequelae of cerebrovascular accident, and 
as an agent for treating diseases of peripheral nervous system, for example, for the treatment of polyneuropathy caused 
by cacochymia, mechanical neuropathy or toxic neuropathy. 
5 [0059] The present invention wilt be explained in detail with reference to the examples, but the present invention is 
not limited thereto. 

Synthetic Examples 

10 [0060] The synthetic examples of the compounds of the present invention are shown in Examples 1 to 28. 

[0061] By the way, the synthetic examples of the intermediates of compounds of the present Invention are shown as 
Production Examples. T^e reaction was carried out at room temperature unless otherwise indicated. 
[0062] Furthermore, the products in Examples and Production Examples were Identified biased on nuclear magnetic 
resonance spectra; 

15 [0063] The compounds synthesized in i Examples; of the present Invention are all L-threo-isomers, and represented 
by the following formula (I)'. In the formula, * and R have the same meanings as described above. 



20 



25 



NHR 



[0064] The symbols in the following examples have the following meanings, respectively. 

EDC: 1-Ethyl-3-(3-dimethylaminopropylj carbodiimide hydrochloride 

Z: Benzyloxycarbonyl group 

30 L-PDMP: (iS^SJ-l-phenyl^^ecahoylamino-a-moroholirio-l-propanbl 

14 C -■ GaL : D-[1 - 14 G]galactose 

EDTA: Ethylenediamine tetraacetate 

PBS: Dulbecco phosphate buffer salt solution 

DMSO: Dimethylsulf oxide 

35 

Example 1 

Synthesis of (1 S^SJ-a-benzyloxycarbonylglycylamino-S-morpholino-i -phenyl- 1 -propanol: 

40 [0065] Methylene chloride (25 ml), Z-grycine (635.4 mg, 3,04 mmol), N-hydroxysucclnimide (699.3 mg, 6.08 mmol) 
and EDG (582.3 mg, 3.04 mmol) were added to (1S,2S)-2-amino-3-morpholino-1-phenyl-1>prbpanor(716.5 mg, 3;04 
mmol), followed by stirring for 18 hours. Then, Z-glycine (635.3 mg, 3.04 mmol) and triethylamine (846 u,l, 6.08 mmol) 
were added thereto, followed by further stirring for 16 hours. A saturated sodium hydrogen carbonate solution (70 nil) 
was added to the reaction solution, followed extraction with ethyl acetate (100 ml). After washed wrth water (70 ml) 

45 and saturated brine (70 ml) successively, the organic layer Was dried over sodium sulfate arid filtered, and the solvent 
was evaporated under reduced pressure. The resulting crude product was purified by silica gei column chromatography 
(chloroform : methanol = 20 : 1) to obtain the title compound (494.0 mg, yield 38.1%) as colorless oil. 
1H-NMR(CDCI 3 ) 6: 7.39-7.25 (10H, m, aromatic), 6.43 (1H, brs, NH), 5.34 (1 H, brs, NH), 5.11 (2H, m, COOCH 2 ), 4.96 
(1 H, d, J=2.93Hz, H-1 ). 4.29 (1 H, m, H-2), 3.76 (2H, m, COCH 2 -NH), 3.69 (4H, m, (CH 2 ) 2 0), 2.55 (6H, m, CH 2 N(CH 2 ) 2 ) 

50 13 C-NMR (CDCI 3 ) 6: 169.2, 156.5, 140.6, 136.0, 129.1, 129.0, 128.6, 128.4, 128.3, 128.1, 127.8, 126.6, 126.0, 75.1, 
67.3, 66.9, 59.7, 54.4, 51 .2, 44.7 

Example 2 

55 Synthesis of (1S,2S)-2-benzyloxycarbonylglycylglycylamino-3-morpholino-1-phenyl-1 -propanol: 

[0066] A mixed solvent of methylene chloride : methanol = 1 : 1 (5 mi) and triethylamine (274 uJ, 1 .97 mmol) were 
added to (1S,2S)-2-amlno-3-morpholino-1-phenyl-1 -propanol (232 mg, 0.98 mmol) to prepare Solution A2. Also, a 
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mixed solvent of methylene chloride : methanol =1 : 1 (5 ml) and 1 -hydroxybenzotriazole (263.9 mg, 0.99 mmol) were 
added to Z-glycylglycine (262.0 mg, 0.98 mmol) to prepare Solution B2. Solutions A2 and B2 were mixed and EDC 
(189.8 mg, 0.99 mmol) was added thereto, followed by stirring for 18 hours. Then, Z-glycylglycine (260.0 mg, 0.98 
mmol) and 1 -hydroxybenzotriazole (264.6 mg, 1 .00 mmol) were added thereto, followed by further stirring for 3 hours. 

5 A saturated sodium hydrogen carbonate solution (70 ml) was added to the reaction solution, followed by extraction 
with ethyl acetate (100 ml). After washed with water (70 ml) and saturated brine (70 ml) successively, the organic layer 
was dried over sodium sulfate and filtered, and the solvent was evaporated under reduced pressure. The resulting 
crude product was purified by silica gel column chromatography (chloroform : methanol = 20 : 1) to obtain the title 
compound (90.0 mg, yield 19.0%) as colorless oil. 

to 1H-NMR(CDCI 3 ) 8: 7.33-7.20 (10H, m, aromatic), 6.94 (1H, brs, NH), 6.05 (1H, brs, NH), 5.04 (2H, m, COOCH 2 ), 4.88 
(1 H, d, J=3.42Hz, H-1 ), 4.28 (1 H, m, H-2) , 3.8 (4H, m, COCHg-NH), 3.62 (4H, brs, (CH 2 ) 2 0), 2.45 (6H, m, CH 2 N (CH 2 ) 2 ) 
13 C-NMR (CDCI3) 8: 1 69.8, 169.0, 156.7, 141 .0, 136.0, 128.B, 128.2, 127.9, 127.6, 126.1 , 74.2, 67.1 , 66.7, 59.4, 54.0, 
51.5,44.3,42.9 

15 Example 3 

Synthesis of (1S.2S) -2-(n-butoxy)carbonylglycylamin6-3-morpholino-1-phenyl-1-propanol: 

[0067] Methanol (3 ml), triethylamine (1 78 u,l, 1 .28 mmol) and n -butyl chloroformate (1 00 fxl, 0.77 mmol) were added 
20 to (1S,2S)-2-glycylamino-3-morpholino-1-phenyl-1-propanol (188.7 mg, 0.64 mmol) obtained in Production Example 
1 described below, followed by stirring for 15 hours. A saturated sodium hydrogen carbonate solution (35 ml) was 
added to the reaction solution , followed by extraction with ethyl acetate (50 ml). After washed with water (35 ml) and 
saturated brine (35 ml) successively, the organic layer was dried over sodium sulfate and filtered, and the solvent was 
evaporated under reduced pressure. The resulting crude product was purified by silica gel column chromatography 
25 (ethyl acetate, ethyl acetate : methanol = 20 : 1 ) to obtain the title compound (1 60.9 mg, yield 64.0%) as colorless oil. 
1 H-NMR(CDCI 3 ) 8: 7.33-7.23 (5H, m, aromatic), 6.67 (1H, brs, NH), 5.61 (1H, brs, NH), 4.91 (1H, s, H-1), 4.26 (1H, 
m, H-2), 4.03 (2H, t, GOOCH 2 ), 3.70-3.66 (6H, m, COCHjrNH and (CH 2 ) 2 0), 2.58-2.39 (6H, m, CH 2 N(CH 2 ) 2 ), 1.58 
(2H, m, COOCHaChy, 1 .36 (2H, m, CHj-C^), 0.92 (3H, t,CH 3 ) 

13C-NMR(CDCI 3 ) 8: T69.5, 156.8, 140.8;~128.2, 127.5, 126.0, 74.3, 66.7, 65.2, 59.3, 54.0, 51 .1 , 44.3, 30.8, 18.8, 13.6 

30 

Production Example 1 

Production of (1S,2S)-2-glycylamino-3-morphoIino-1 -phenyl-1 -propanol: 

35 [0068] (1S,2S)-2-Benzyloxycarbonylglycylamino-3-morpholino-1 -phenyl-1 -propanol (478.7 mg, 1.12 mmol) pre- 
pared in Example 1 was dissolved in methanol (10 ml), and 10% palladium/carbon (119.2 mg, 10.0 mol%) was added 
thereto, followed by stirring for 6 hours under a hydrogen atmosphere. The palladium/carbon was removed by filtration 
and the filtrate was concentrated to obtain the title compound. 

40 Example 4 

Synthesis of (1 S,2S)-2-(n-hexanoyl)glycylamino-3-morpholino-1 -phenyl-1-propanol: 

[0069] Methanol (3 ml), triethylamine (115 uJ, 0.83 mmol) and n-hexanoyl chloride (114 uJ, 0.83 mmol) were added 
to (1S f 2S) -2-glycylamino-3-morpholino-1 -phenyl-1 -propanol (201.8 mg, 0.69 mmol) obtained in Production Example 
1 , followed by stirring for 3 hours. A saturated sodium hydrogen carbonate solution (35 ml) was added to the reaction 
solution, followed by extraction with ethyl acetate (50 ml). After washed with water (35 ml) and saturated brine (35 ml) 
successively, the organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated under 
reduced pressure. The resulting crude product was purified by silica gel column chromatography (chloroform : methanol 
= 20 : 1) to obtain the title compound (120.9 mg, yield 44.8%) as colorless oil. 

1H-NMR(CDCI 3 ) 8: 7.35-7.24 (5H, m, aromatic), 6.68 (1H, brs, NH), 6.39 (1H, brs, NH), 4.97 (1H, d, J=2.93Hz, H-1), 
4.31 (1H, m, H-2), 3.79 (2H, m, COCH^NH), 3.71 (4H, m, (CH 2 ) 2 0), 2.66-2.47 (6H, m, CH 2 N(CH 2 ) 2 ), 2.18 (2H, t, 
COCH2CH 2 ), 1 .59 (2H, m, COC^CH^, 1 .30 (4H, m, (CH^-CKj), 0.89 (3H, t, CH 3 ) 

13C-NlvlR(CDCI 3 ) 8: 173.8, 169.1 , 1403, 128.3, 127.6, 12670, 74.5, 66.9, 59.8, 54.3, 51 .3, 43.2, 36.2, 31 .4, 25.2, 22.3, 
13.9 
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Example 5 

Synthesis of (1S.2S) -2-(n-but6xy)butanedioylamino-3-morpholino-1-phenyl-1-propanol: 

5 [0070] Methylene chloride (5 ml) and triethylamine (300 pj, 2.16 mmol) were added to (1S.2S) -2-amino-3-mor- 
pholino-1-phenyl-1-propahol (255.2 mg, 1.08 mmol) to prepare Solution A5; Also, methylene chloride (5 ml) and N- 
hydroxysucclnlmide (263.9 mg, 2.16:mmol) were added to monp(n-butyl) ester of succinic acid (196.0 mg, 1 .13 mmol) 
to prepare Solution B5. Solutions A5 and B5 were mixed and EDC (207.5 mg, 1 .08 mmol) was added thereto, followed 
by stirring for 18 hours. A saturated sodium hydrogen carbonate solution (70 ml) was added to the reaction solution, 

10 followed by extraction with ethyl acetate (1 00 mi). After washed with water (70 ml) and saturated brine (70 ml) succes- 
sively, the organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated under reduced 
pressure. The resulting crude product was purified by silica gel coiumn chromatography (chloroform : methanol = 20 : 
1) to obtain the title compound (70.7 mg, yield 16.7%) as colorless oil. 

'H-NMR(CDCI 3 ) 8: 7.37-7.26 (5H, m, aromatic), 6.06 (1H, d, J=7!32Hz, NH), 4:95 (1H, d, J=3.90Hz, H-1), 4.30 (1H, 
15 m , H-2), 4.05 (2H, t, COOCHg), 3.73 (4H, m, (CH 2 ) 2 0), 2.66-2.35 (10H, m, CH 2 N(CH 2 ) 2 and COCKfe), 1 .59 (2H, m, 
COOGH 2 GH2), 1 .36 (2H, m, CRg-GH^ , 0.93 (3H, t, CH 3 ) 

l3C-NMR(CaCI 3 ) 8: 172.9, 171 .S, 140.8, 128.4, 127.7, 126.1 , 75.3, 66.9, 64.7, 59.7, 54.3, 51 .1 , 31 .0, 30.6, 29.4, 19.1 , 
13.7 

20 Example 6 

Synthesis of (1S,2S)-2-ethoxyhexanedioylamino-3-moro^h^ 

[0071] Methylene chloride (40 ml), monoethyl ester of adipic acid (1.986 g, 11.40 mmol) and EDC (2.227 g, 11 .62 
25 mmol) were added to (1S,2S)-2-amlno-3-moroh6liho-1-phen^ ;13 mmol), followed by stirring 

for 16 hours. After evaporating the solvent under reduced pressure, a saturated sodium hydrogen carbonate solution 
(90 ml) was added, followed by extraction with ethyl acetate (150 ml). After washed with water (90 ml) and saturated 
brine (90 ml) successively, the organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated 
under reduced pressure. The resulting crude product was purified by silica gel column chromatography (chloroform : 
30 methanol = 20 : 1) to obtain the title compound (3.855 g, yield 88.4%) as colorless oil. 

1 H-NMR(CDCI 3 ) 8: 7.36-7.25 (5H, m, aromatic), 5.94 (1H, d, J=7:8THz, NH), 4.95 (1H, d, J=3.42Hz, H-1), 4 29 (1H, 
m, H-2), 4.11 (2H, m, COO-CH 2 ), 3.71 (4H, m, (CH 2 ) 2 0), 2.61-2.45 (6H, m, N(CH 2 ) 3 ), 2.25 (2H, t, 0-GO-CH 2 ) , 2.11 
(2H, t, NHCO-CH 2 ) , 1.53 (4H, m, GOCH^CH^), 1.25 (3H, t, GH 3 ) 

35 Example 7 

Synthesis of (IS^SJ^-isopropoxyhexanedioylamino-S-morpholino-l-phenyl-l-propanol: 

[0072] Monoisopropyl ester of adipic acid (530.0 mg, 2.0 mmol), methylene chloride (10 ml), triethylamine (700 u.l, 
40 5.0 mmol) and EDC (580 mg, 3.0 mmol) were added to (1S,2S)-2-amlno-3-morpholino-1-phenyl-1-propanol (472.0 
mg, 2.0 mmol), followed by stirring overnight. Methylene chloride (100 ml) was added to the reaction solution. After 
washed with a saturated sodium hydrogen carbonate solution (50 ml), water (50 ml) and saturated brine (50 ml) suc- 
cessively, the organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated under reduced 
pressure. The resulting crude product was purified by silica gel column chromatography {chloroform : ethanol = 20 : 
45 1 ) to obtain the title compound (41 6.0 mg, yield 51 .0%) as colorless oil. 

1 H-NMR(CDCI 3 ) 8: 7.38-7.26 (5H, m, aromatic), 5.90 (1H, d, J=7.33Hz, NH), 4.99 (1H, m, CO-O-CH), 4.97 (1H, d, 
J=3.42Hz, H-1), 4.30 (1H, m, H-2), 3.72 (4H, m, (CH 2 ) 2 Q), 2^1 and 2.50 (2H, dd, H-3), 2.57 (4H, m, N(CH 2 ) 2 ), 2.22 
(2H, m, 0-CO-CH 2 ), 2.12 (2H, m, COtCH 2 ), 1 .54 (4H, m, CO-CH^CH^, 1 .22 (6H, d, J=6.35, CH 3 ) 
13 C-NMR (CDCI 3 ) 8: 173.1 , 172.9, 140.9, 128.4, 127.7, 126.6, 75.4, 67.^, 66.9, 59.8, 54.4, 51 .2, 36.2, 34.2, 24.9, 24.3, 
50 21.8 

Example 8 

Synthesis of (1S,2S) -2-(n-butoxyhexanedioyl)amino-3-morpholino : 1-phenyl-1-propanol: 

55 

[0073] Mono(n-butyl) ester of adipic acid (405 mg, 2.0 mmol), methylene chloride (12 ml), triethylamine (420 pJ, 3.0 
mmol) and EDC (580 mg, 3.0 mmol) were added to (1S,2S)-2-amino-3-morpholino-1-phenyl-1-propanol (472.0 mg, 
2.0 mmol), followed by stirring overnight. Methylene chloride (1 00 ml) was added to the reaction solution . After washed 
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with a saturated sodium hydrogen carbonate solution (50 ml), water (50 mi) and saturated brine (50 ml) successively, 
the organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated under reduced pressure! 
The resulting crude product was purified by silica gel column chromatography (chloroform : ethanol = 20 : 1 ) to obtain 
the title compound (308 mg, yield 37.0%) as colorless oil. 

1H-NMR(CDCI 3 ) 8: 7.38-7.26 (5H, m, aromatic), 5.90 (1H f d, J=7.33Hz, NH), 4.97 (1H, d, J=3.90Hz, H-1), 4.30 (1H 
m, H-2), 4.06 (2H, m, COO-CH 2 ), 3.73 (4H, m, (CH 2 ) 2 0), 2.61 and 2.50 (2H, dd, H-3), 2.57 (4H, m, N(CH 2 ) 2 ), 2 26 
(2H, t, 0-CO-CH 2 ), 2.13 (2H, t, NHCO-CH 2 ) , 1 .60 (2H, m, COO-CH 2 -CHU) 1 .55 (4H, m, CO-CH 2 -CH 2 ), 1 .37 (2H m 
CHa-CH 3 ), 0.93 (3H, t, CH 3 ) - - 

1 3 C?NMR(CDCI 3 ) 8: 173.5, 173.1 , 140.9, 128.4, 127.7, 126.0, 75.4, 67.0, 64.3, 59.8, 54.4, 51 .2, 36.2, 33.9, 30 7 25 0 
24.3, 19.1, 13,2 ' ' ' ' 

Example 9 

Synthesis of (1S.2S) -2^(3-butylcarbamoyl)propionylamino-3-morpholino-1 -phenyl- 1 -propanol: 

[0074] Methylene chloride (25 ml), 3-butylcarbamoylpropionic acid (600 mg, 3.4 mmol), triethyiamine (1 .7 ml, 1 2.0 
mmol) and EDC (1 .0 g, 5.1 mmol) were added to (1 S,2S)-2-amino-3-morpholino-1 -phenyl-1 -propanol (802.4 mg, 3.4 
mmol), followed by stirring overnight. Methylene chloride (100 ml) was added to the reaction solution. After washed 
with a saturated sodium hydrogen carbonate solution (50 ml), water (50 ml) and saturated brine (50 ml) successively, 
the organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated under reduced pressure! 
The resulting crude product was purified by silica gel column chromatography (chloroform : methanol = 20 : 1 ) to obtain 
the title compound (962 mg, yield 71 .0%) as colorless oil. 

1 H-NMR(CDCI 3 ) 8: 7.38-7.26 (5H, m, aromatic), 6.28 (1H, d, J=7.81 Hz, NH), 5.81 (1 H, brs, NH), 4.95 (1 H, d, J=3.42Hz, 
H-1), 4.30 (1 H, m, H-2), 3.73 (4H, m, (CH 2 ) 2 0), 3.1 9 (2H, m, CONH-CHg), 2.6-2.5 (2H, dd, H-3), 2.56 (4H, m, N(CH 2 ) 2 ),' 
2.6- 2.4 (4H, m, CO-CH 2 ), 1 .45 (2H, m, CHg-CHg-CHja), 1 -32 (2H, m dffe-CHa), 0.91 (3H, t, CH 3 ) 

Example 1 0 

Synthesis of (1S,2S)-2-(N-butyl-N-methylamino) butanedioylamino-3-morpholino-1 -phenyl-1 -propanol: 

[0075] Mono(N-butyl-N-methyl)amide of succinic acid (370 mg, 2.0 mmol), methylene chloride (10 ml), triethyiamine 
(0.7 ml, 5.0 mmol) and EDC (580.0 mg, 3.0 mmol) were added to (1 S,2S)-2-amino-3-morpholino-1 -phenyl-1 -propanol 
(472.0 mg, 2.0 mmol), followed by stirring overnight. Methylene chloride (100 ml) was added to the reaction solution. 
After washed with a saturated sodium hydrogen carbonate solution (50 ml), water (50 ml) and saturated brine (50 ml) 
successively, the organic layer was dried over sodium sulfate and filtered, and the soivent was evaporated under 
reduced pressure. The resulting crude product was purified by silica gel column chromatography (chloroform : ethanol 
= 20 : 1) to obtain the title compound (532.9 mg, yield 66.0%) as colorless oil. 

1 H-NMR(CDCI 3 ) 8: 7.38-7.26 (5H, m, aromatic), 6.49 (1H, d, J=6.84Hz, NH), 4.93 (1H, d, J=3.91 Hz, H-1), 4.30 (1H, 
m, H-2), 3.73 (4H, m, (CH 2 ) 2 0), 3.4-3.2 (2H, m, eONH-CI^), 2.94 and 2.89 (3H, s, N-CH 3 ), 2.6-2.5 (2H, dd, H-3), 2.56 
(4H, m, N(CH 2 ) 2 ), 2.6-2.4 (4H, m, CO-CH 2 ), 1 .6-1 .4 (2H, m, CH2-CH 2 -CH 3 ) 1 .4-1 .2 (2H, m, ChU-CH a ) , 0.94 and 0.92 
(3H, m CH 2 -CH3) - - 

13 C-NMR (CDCr 3 ) 8: 173.1 , 171 .4, 141 .0, 128.2, 127.5, 126.2, 75.6, 66.9, 59.6, 54.3, 51 .1 , 49.6, 47.7, 35 1 33 5 31 6 
31.5, 30.3, 29.4, 29.2, 28.5, 19.9, 13.8 

Example 11 

Synthesis of (1S,2S) -2-(5-ethylcarbamoyl)pentanoylamino-3-morpholino-1 -phenyl-1 -propanol: 

[0076] Methylene chloride (1 60 ml), 5-ethylcarbamoyIpentanoic acid (3.46 g, 20.0 mmol), triethyiamine (6.4 ml, 46.0 
mmol) and EDC (4.98 g, 26.0 mmol) were added to (1S,2S)-2-amino-3-morpholino-1 -phenyl-1 -propanol (4.72 g, 20.0 
mmol), followed by stirring overnight. Methylene chloride (350 ml) was added to the reaction solution. After washed 
with a saturated sodium hydrogen carbonate solution (250 ml), water (250 ml) and saturated brine (250 ml) successively, 
the organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated under reduced pressure! 
The resulting crude product was purified by silica gel column chromatography (chloroform : methanol = 20 : 1 ) to obtain 
the title compound (1 .02 g, yield 13.0%) as colorless oil. 

1 H-NMR(CDCI 3 ) 8: 7.38-7.26 (5H, m, aromatic), 6.03 (1 H, d, J=7.33Hz, NH), 5.57 (1 H, brs, NH), 4.97 (1 H, d, J=3.90Hz, 
H-1), 4.31 (1H, m, H-2), 3.73 (4H, m, (CH 2 ) 2 0), 3.26 (2H, m, CHa-CHa), 2.61 and 2.50 (2H, dd, H-3), 2.56 (4H, m, N 
(CH 2 ) 2 ), 2.1 (4H, m, CO-CH 2 ), 1.54 (4H, m, CO-CH 2 -CH2), 1.13 {3H, t, CH 3 ) 
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Example 12 

Synthesis of (1S.2S) -2-(5-cyclohexylcarbamoyl)pentanoylamlno-3-moro^ 

* [0077] A mixed solvent of methylene chloride : methanol = 4 : 1 (1 0 ml), 5-cycldhexylcarbarnoylpentanolc acid (546.0 
mg, 2.4 mmol), triethylamine (620 uJ, 4.4 mmol) and EDC (460 mg, 2.4 mmol) were added to (1S,2S)-2-amiho-3-mor- 
pholino-1 -phenyl-1 -propanol (472.0 mg, 2.0 mmol), followed by stirring overnight. Methylene chloride (100 ml) was 
added to the reaction solution. After washed with a saturated sodium hydrogen carbonate solution (50 ml), water (50 
ml) and saturated brine (50 ml) successively, the organic layer was dried over sodium sulfate and filtered, and the 

10 solvent was evaporated under reduced pressure. The resulting crude product was purified by silica gel column chro- 
matography (chloroform : methanol = 10 : 1) to obtain the tltie compound (607 mg, yield 68.0%) as coldriess oil. 
1H-NMR(GDCI 3 ) 6: 7.38-7;26 (5H, m, aromatic), 6.04 (1H, d, J=781Hz, NH), 5:42 (1H, d, J=7.81Hz, NH), 4:97 (1H, d, 
J=3.91Hz, H-1) , 4.32 (1H, m; H-2), 3.70 (4H, m, (CH 2 ) 2 0), 2 .61 ; and 2.50 (2H, dd, H-3), 2 58 (4H, m t N(CH 2 )2), 2.1 : 
(4H, m, CO-CH 2 ), 1 .6-1 .5 (4H, m, CO-CH^Chy, 1 .4-1 .3 (4H, m, GH-CHa), 1 .2-1 .0 (6H , m, (CH 2 ) 3 ) . 

15 13C-NMR(CDCI 3 )8: 173.3,171.6,141.0, 128.47127.7, 126.1 , 75.4, 67.0, 59.8, S4A t 51 2, 48.2,36.3,36.1,33.2,25.5, 
24.9,24 8 

Example 13 

20 Synthesis of (1S,2S)-2-(5-hexylcarbamoyl)penta^oylamino-^ 

[0078] Methylene chloride (20 ml), 5-hexylcarbamoylpentanoic acid (708.6 mg, 3.094 mmol) and EDC (621.7 mg, 
3.243:mmol) were added to (1 S,2S)-2-amino-3-morpholinp-1-pheriyl-1 -propanol (703.1 mg, 2.979 mmol), followed by 
stirring for 18 hours. After evaporating the solvent under reduced pressure, a saturated sodium hydrogen carbonate 

25 solution (30 ml) was added, followed by extraction with ethyl acetate (50 ml). After washed with water (30 ml) and 
saturated brine (30 ml) successively, the organic layer was dried over sodium sulfate and filtered, and the solvent was 
evaporated under reduced pressure. The resulting crude product was purified by silica gel column chromatography 
(chloroform : methanol = 20 : 1) to obtain the title compound (292.2 mg, yield 21 .9%) as colorless oil. 
1H-NMR(CDC! 3 ) 8: 7.36-7.25 (5H, m, aromatic), 6.07 (1H, d, J=7.33Hz, NH), 5.65 (1 H, brs, NH),4.96 (1H,d; J=3.41Hz, 

30 H-1), 4.31 (1H, m, H-2), 3.72 (4H, m, (CH 2 ) 2 6), 3:21 (2H, m, NH-CHy . 2.62-2.47 (6H, m, CH 2 N(CH 2 ) 2 ), 2.13-2.08' 
(4H, m, COCH 2 ), 1 .55-1 .44 (6H, m, COCH 2 -CH 2 , NH-CH 2 GH2), 1.29 (BH. m, CH 2 (GH 2 ) 3 CH 2 ), 0.89 (3H, t GH 3 ) 
13 C-NMR (CDCI 3 ) 5: 173.2, 172.5, 141 :0, 128.3,127.6, 126.0,75.2, 66.9, 59.7, 54.3, SfS, 39;5, 36.0, 31.4, 29.5, 26.6, 
24.8, 22.5, 14.0 

35 Example 14 

Synthesis of (1S.2S) -2-(9-butylcarbamoyl)nonahoylamino-3-morpholino-1 -phenyl-1 -propanol: 

[0079] Methylene chloride (20 ml), 9-(n-butyl)carbamoylnonanoic acid (1063.1 mg, 4.136 mmol) and EDC (1546.1 
40 mg, 8.065 mmol) were added to (1S,2S)-2-amino-3-morpholino-1^pheriyl-1-propanol (920.8 mg, 3.901 mmol), followed 
by stirring for 21 hours. After evaporating the solvent under reduced pressure, a saturated sodium hydrogen carbonate 
solution (100 ml) was added, followed by extraction with ethyl acetate (100 ml). After washed with water (100 ml) and 
saturated brine (100 ml) successively, the organic layer was dried over sodium sulfate and filteredj and the solvent 
was evaporated under reduced pressure. The resulting crude product was purified by silica gel column chromatography 
45 (chloroform : methanol = 20 : 1 ) to obtain the title compound (442;3 mg, yield 23.9%) as colorless oil. 

1 H-NMR(CDCI 3 ) 6: 7.37-7.26 (5H, m, aromatic), 5.91 (1 H, d, J=6,84Hz, NH), 5.50 (1 H, brs, NH), 4.96 (1 H, d, J=3.42Hz, 
H-1), 4.28 (1H, m, H-2), 3.72 (4H, m, (CH 2 ) 2 0), 3.23 (2H, m, NH-CHg), 2.62-2.46 (6H, m; CH 2 N(CH 2 ) 2 ), 2.11 (4H, m, 
COCH 2 ), 1 .60 (2H, m, COCH^Chy, 1 .47 (4H, m, COCHg-CH^ NH-CH^Hg), 1 .34 and 1 .26 (10H, m, CH^CH^CH^ 
CH2-CH 3 ) , 0.92 (3H, t CH 3 ) 

so 13C?NMR (CDCy 8: 173.7, 173.0, 141 .0, 128.4, 127.6, 126.0, 75.5, 66.9, 59.8, 54.3, 51 .2, 39.2, 36.8, 36:7, 31 .7, 29.1 , 
29.0, 25.7, 25.6, 25.5, 20.1 , 13.7 

Example 15 

55 Synthesis of (1 S,2S) -2-(9-hexylcarbamoyl)nonanoylamino-3-morpholino-1 -phenyl-1 -propanol: 

[0080] Methylene chloride (25 ml), 9-(n-hexyl)carbamoylnonanoic acid (908.2 mg, 3.187 mmol), ethanol (3 ml) and 
EDC (628.5 mg, 3.278 mmol) were added to (1S,2S)-2-amino-3-morpholino-1 -phenyl-1 -propanol (732.1 mg, 3.102 
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mmol), followed by stirring for 17 hours. Then, EDC (765.8 mg, 3.995 mmol) and triethylamine (0.90 ml, 6.469 mmol) 
were further added, followed by stirring for 1 4 hours. After evaporating the solvent under reduced pressure, a saturated 
sodium hydrogen carbonate solution (100 ml) was added, followed by extraction with ethyl acetate (100 ml). After 
washed with water (1 00 ml) and saturated brine (1 00 ml) successively, the organic layer was dried over sodium sulfate 
5 and filtered, and the solvent was evaporated under reduced pressure. The resulting crude product was purified by 
silica gel column chromatography (chloroform : methanol = 20 : 1 ) to obtain the title compound (468. 1 mg> yield 30.0%) 
as colorless oil. 

1H-NMR(CDCI 3 ) 8: 7.37-7.26 (5H, m, aromatic), 5.91 (1 H, d, J=7.32Hz, NH), 5.49 (1 H, brs, NH), 4.96 (1 H, d, J=3.91 Hz, 
H-1), 4.29 (1H, m, H-2), 3.73 (4H, m, (CH 2 ) 2 Q) t 3.22 (2H, m, NH-CHg) , 2.62-2.47 (6H, m, CH 2 N(CH 2 ) 2 ), 2.15-2.08 
10 (4H, m, COCH 2 ), 1 .60 (2H, m, NHCH^CHg), 1 .48 (4H, m, COCHjj-CKj), 1 .29- 1 .24 (14H, m, CH^CH^CHj,, (CH^- 
CH 3 ), 0.88 (3H,t, CH 3 ) 

13 ONMR(CDCI 3 ) 5: 173.7, 173;0, 140,9, 128.4, 127.6, 126.0, 75.4, 66,9, 59.8, 54.3, 51 .2, 39.5, 36.8, 36.7, 31 .5, 29.6, 
29.1 , 29.0, 28.9, 26.6, 25 7, 25.5, 22.5, 14.0 

is Example 16 

Synthesis of (1S,2S)-2-(N,N-diethanolamino)decanedioylamino-3-morphollno-1-phenyl-1-propanol: 

[0081] Methylene chloride (5 ml), ethanol (5 ml) and N-hydroxysuccinimde (394.8 mg, 3.433 mmol) were added to 
20 mono(diethanol)amide of sebacic acid (969.2 mg, 3.354 mmol) to prepare Solution A1 6. Also, ethanol (10 ml) was 
added to (1 S,2S)-2-amino-3-morpholino-1 -phenyl-1 -propanol (735.1 mg, 3.115 mmol) to prepare Solution 816. Solu- 
tions A1 6 and B1 6 were mixed and EDC (760.8 mg, 3.969 mmol) was added thereto, followed by stirring for 90 minutes. 
Then, EDC (362.8 mg, 1 .893 mmol) was added thereto, followed by further stirring for 17 hours. After evaporating the 
solvent under reduced pressure, a saturated sodium hydrogen carbonate solution (20 ml) was added, followed by 
25 extraction with ethyl acetate (50 ml). After washed with water (20 ml) and saturated brine (20 ml) successively, the 
organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated under reduced pressure. The 
resulting crude product was purified by silica gei column chromatography (chloroform : ethyl acetate : methanol = 9 : 
10 : 1 and chloroform : methanol = 20 : 1) to obtain the title compound (193.9 mg, yield 12.3%) as colorless oil. 
1H-NMR(CDCI 3 ) 6: 7.36-7.25 (5H, m, aromatic), 5.27 (1 H, brs, NH), 5.06 (1 H, d f J=5.86Hz, NH), 4.82 (1 H, d, J=4.88Hz, 
30 H-1), 4.16-4.07 (1H, m, H-2), 3.83 (1H, t, CI^-OH), 3.77 (1H, I, CH^-OH), 3.70 (4H, m, (CH 2 ) 2 0), 3.55-3.35 (6H, m, 
CH^-OH, ChfeCHjj-OH), 2.57-2.26 (10H, m, CH 2 N(CH 2 ) 2 and COCtf^, 1.61 (4H, m, COCHgChy, 1.30-1.23 (8H, m, 
CH^(CH2) 4 CR 2 ) 

13 C-NMR (CDCI 3 ) 5: 175.6, 172.9, 141 .2, 128.3, 127.6, 126.4, 76.5, 66.8, 61 .7, 60.8, 60.7, 60.2, 59.8, 54.0, 52.1 , 52.0, 
50.5, 35.9, 34.6, 29.0, 25.1, 24.8 

35 

Example 1 7 

Synthesis of (1 S,2S)-2-(cyclohexane-4-hexylcarbamoyl-1 -carbonyl) amino-3^morpho!ino-1 -phenyl-1 -propanol: 

40 [0082] Cyclohexanedicarboxylic acid (1 .72 g, 1 0.0 mmol), triethylamine (1 .60 ml, 1 1 .0 mmol) and EDC (420 mg, 2.2 
mmol) were added to (1 S,2S)-2-amino-3-morpholino-1 -phenyl-1 -propanol (472.0 mg, 2.0 mmol), followed by stirring 
overnight. After evaporating the solvent under reduced pressure, a saturated sodium hydrogen carbonate solution (50 
' ml) was added, and the mixture was concentrated. A mixed solvent of chloroform : methanol = 5 : 1 (60 ml) was added 
thereto and insoluble matter was removed by filtration. Thereafter, the filtrate was concentrated and the concentrate 

45 was purified by silica gel column chromatography (chloroform : methanol = 9:1 and 5 : 1) to obtain an intermediary 
product (152 mg). Then, hexylamine (350 mg, 3.5 mmol), triethylamine (0.24 ml, 1 .7 mmol) and EDC (330 mg, 1 .7 
mmol) were added to the intermediary product (1 35 mg, 0.35 mmol), followed by stirring overnight. Methylene chloride 
(100 ml) was added to the reaction solution. After washed with a saturated sodium hydrogen carbonate solution (50 
mi), water (50 ml) and saturated brine (50 ml) successively, the organic layer was dried over sodium sulfate and filtered, 

so and the solvent was evaporated under reduced pressure. The resulting crude product was purified by silica gel column 
chromatography (chloroform : methanol = 9 : 1) to obtain the title compound (32.6 mg, yield 19.7%) as colorless oil. 
*H-NMR(CDCI 3 ) 6: 7.38-7.26 (5H, m, aromatic), 5.97 (1H, d, J=7.32Hz, NH), 5.53 (1H, t, NH), 4.96 (1H, d, J=3.42Hz, 
H-1), 4.28 (1H, m, H-2), 3.72 (4H, m, (CH 2 ) 2 0), 3.2 (2H, q, CONH-CHj,), 2.60 and 2.49 (2H, dd, H-3), 2.56 (4H, m, N 
(CH 2 ) 2 ), 2.0 (2H, m, CO-CH), 1.9-1.7 (8H, m, CH-Chy, 1 .6-1 .2 (8H, m, CONH-CH^CH^), 0.88 (3H, t, (CHg) 3 ) 

55 13 C . NMR (CDCI 3 ) 8: 176.0, 175.3, 141 .0, 128.4, 127.7; 126.1 , 75.3, 67.0, 59.8, 54.4, 51 .f, 44.7, 44.6, 39.4, 31 .5, 29.6, 
28.7, 28.6, 26.6,22.6, 14.0 
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Example 1 8 

Synthesis of (1 S,2S)-2-(3-oxaheptanoyl)amino-3-morpholino-1 -phenyl-1 -propanot: 

5 [0083] Methylene chloride (20 ml), 3-oxaheptanoic acid (529.0 mg, 4.0 mmol), triethylamine (1 .40 ml, 10.0 mmol) 
and EDC (1 .1 5 g, 6.0 mmol) were added to (1 S,2S)-2-amino-3-morphollno-1 -phenyl-1 -propanol (944,0 mg, 4.0 mmol), 
followed by stirring overnight Methylene chloride (100 ml) was added to the reaction solution. After washed with a 
saturated sodium hydrogen carbonate solution (50 ml), water (50 ml) and saturated brine (50 ml) successively, the 
organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated under reduced pressure. The 

10 resulting crude product was purified by silica gel column chromatography (chloroform : ethanol = 30 : 1 ) to obtain the 
title compound (825 mg, yield 59%) as colorless oil. 

1 H-NMR(CDCI 3 ) 8: 7.38-7.26 (5H, m, aromatic), 6.95 (1H, d, J=7.81Hz, NH), 4.99 (1H, d, J=3.91Hz, H-1), 4.35 (1H, 
m, H-2), 3.88 and 3.82 (2H, d, CO-CH 2 ), 3.74 (4H, m, (CH 2 ) 2 0), 3.40 (2H, t, 0-CH 2 -(CH 2 ) 2 -CH 3 ), 2.63 and 2.50 (2H, 
dd, H-3), 2.59 (4H, m, N(CH 2 ) 2 ), 1 .55 (2H, m, CH2-CH 2 CH 3 ), 1 .35 (2H, m, Chfe-CrTg), 0.93 (3H, t; CH 3 ) 
15 13G-NMR (CDCI 3 ) 8: 170.3, 140.7, 128.4, 127.7, 126.2, 75.6, 71 .5, 70.1 , 67.0,"59 8754.4, 50.3, 31.6, 19.2, 13.9 

Example 19 

Synthesis of (1 S l 2S)-2-(3 i 6^dioxadecanoyl)amlno-3-rh6rphoiino-1 ^-phenyl-1 -propanol: 

20 • ' • 

[0084] Methylene chloride (20 ml), 3,6-dioxadecanoic acid (705;0 mg, 4:0 mmol), triethylamine (1 .40 ml, 10.0 mmol) 
and EDC (1 .1 5 g, 6.0 mmol) were added to (1 S,2S)-2-amlno-3-morph6liho-1 -phenyl-1 -propanol (944.0 mg, 4,0 mmol), 
followed by stirring overnight. Methylene chloride (100 ml) was added to the reaction solution, After washed with a 
saturated sodium hydrogen carbonate solution (50 ml), water (50 ml) and saturated brine; (50 ml) successively, the 
organic layer was dried over sodium su {fate and filtered, and the so Jveht was evaporated under reduced pressure. The 
resulting crude product was purified by silica gel column chromatography (chibroform ; ethanol = 30 : 1 ) to obtain the 
title compound (815 mg, yield 52%) as colorless oil, 

1 H-NMR(CDCI 3 ) 8: 7:38-7.26 (5H, m, aromatic), 7.06 (1H, d, J=7.82Hz, NH), 4.99 (tK, d, J=3:91Hz, H-1), 4.38 (1H, 
m, H-2), 3.96 and 3.89 (2H, d, CO-CH 2 ), 3.73 (4H, m, (CH^O), 3.52 (4H, m, 0-CH 2 -CH 2 -0), 3.42 (2H, t, D-CH^ 
30 (CH 2 ) 2 -CH 3 ), 2.63 and 2.50 (2H, dd, H-3), 2.58 (4H, m, N(CFi 2 ) 2 ), 1 .54 (2H, m, CH^CH^-CH^, 1 .34 (2H, m, Chg- 
CH 3 ) I 0.92(3H,t f CH 3 ) " 

13 C-NMR(CDCI 3 )5: 170.2, 140.9, 128.3, 127.6, 126.2, 75.2, 71.3, 70.9, 70.3, 69.7, 66.9, 59.6, 54.3, 50.4, 31 .6, 19.2, 
13.9 

35 Example 20 

Synthesis of (1 S f 2S)-2-[4-(4-methoxyphenyl)butyryl] amino-3-m6fpholino-1 -phenyl-1 -projSaridl: 

[0085] Methylene chloride (1 0 ml), 4-(4-methoxyphenyl)butanoic acid (388.0 mg, 2.0 mmol), triethylamine (0.70 ml, 

^0 5.0 mmol) and EDC (580 mg, 3.0 mmol) were added to ^ 

mg, 2.0 mmol), followed by stirring overnight. Methylene chloride ( 1 00 ml) was added to the reaction solution. After 
washed with a saturated sodium hydrogen carbonate, solution (50 ml), water (50 ml) and saturated brine (50 ml) suc- 
cessively, the organic layer was dried over sodium sulfate and filtered, and the ( solvent was evaporated under reduced 
pressure. The resulting crude product was purified by silica gel column chromatography (chloroform : ethanol = 20 : 

45 1 ) to obtain the title compound (549 mg, yield 66%) as colorless oil. 

1 H-NMR(CDCI 3 ) 8: 7.38-7.26 (5H, m, aromatic), 7.02 (2H, d, J=8;79Hz, aromatic), 6.81 (2H, m, aromatic), 5.80 (1H, 
d, J=7.32Hz, NH), 4.97 (1H, d, J=3.41Hz, H-1), 4.31 (1H, m, H-2), 3.79 (3H, s, G-CH 3 ), 3.72 (4H, m, (CH 2 ) 2 0), 2.61 
and 2.49 (2H, dd, H-3), 2.56 (4H, m, N(CH 2 ) 2 ), 2.48 (2H, m, CO-CH 2 ), 2.10 (2H, m, COfCH^CHg), 1.82 (2H, m, 
COCH 2 -CH2) 

SO 13C-NMR(CDCI 3 ) 8: 173.3, 157.9, 140.8, 133.3, 129.3, 128.4, 127.7, 126.0, 113.8, 75.4, 66.9, 59.9, 55.3, 54.4, 51 .2, 
35.7, 34.0, 27.2 

Example21 

55 Synthesis of (1 S,2S)-2-(3,6-dioxadodecanoyl)amino-3-morpholino-1 -phenyl-1 -propanol: 

[0086] Methylene chloride (40 ml), 3,6-dioxadodecanoic acid (1 .086 g, 5.325 mmol) and EDC (1 .167 g, 6.090 mmol) 
were added to (1S,2S)-2-amino-3-morpholino-1 -phenyl-1 -propanol (959.1 mg, 4.064 mmol), followed by stirring for 3 
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hours. EDC (71 9.3 mg, 3.752 mmol) was added thereto and the mixture was further stirred for 3 days. After evaporating 
the solvent under reduced pressure, a saturated sodium hydrogen carbonate solution (70 ml) was added, followed by 
extraction with ethyl acetate (100 ml). After washed with water (70 ml) and saturated brine (70 ml) successively, the 
organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated under reduced pressure. The 
5 resulting crude product was purified by silica gel column chromatography (chloroform : methanol = 30 : 1) to obtain 
the title compound (812.3 mg, yield 47.4%) as colorless oil. 

1 H-NMR(CDCI 3 ) 8: 7.37-7.25 (5H, m, aromatic), 7.05 (1H, d, J=8.31Hz, NH), 4.98 (1H, d, J=3.91Hz, H-1), 4.38 (1H, 
m, H-2), 3.92 (2H, m, CO-CH r O), 3.73 (4H, m, (CH 2 ) 2 0), 3.52 (4H, m, OtCH^O), 3.41 (2H, t, OChyCH^), 2.66-2.47 
(6H, m, CH 2 N(CH 2 ) 2 ), 1 .53 (2H, m, CH 2 (CH 2 ) 3 CH 3 ), 1 .29 (6H, m, CH^CH^gCHa), 0.89 (3H, t, CR 3 ) 
10 13C-NMR(CDC1 3 ) 5: 170.2, 140.9, 128.3, 127.5, 126.2, 75.2, 71.6, 71.0, 7074, 69.6, 66.9, 59.6, 54.3, 50.4, 31.6, 29.5, 
25.7, 22.6, 14,1 

Example 22 

is Synthesis of (1 S ,2S)-2-(7-oxooctanoyl) amino-3-morpholino-1 -phenyl-1 -propanol: 

[0087] A mixed solvent of methylene chloride : methanol = 9:1 (20 ml), 7-oxooctanoic acid (700 mg, 4.4 mmol), 
triethylamine (1 .40 ml, 1 0.0 mmol) and EDC (1 .15 g, 6.0 mmol) were added to (1 S,2S)-2-amino-3-morpholino-1 -phenyl- 
1 -propanol (944.0 mg, 4;0 mmol) , followed by stirring overnight. Methylene chloride (i 00 ml) was added to the reaction 
solution. After washed with a saturated sodium hydrogen carbonate solution (50 ml), water (50 ml) and saturated brine 
(50 ml) successively, the organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated 
under reduced pressure. The resulting crude product Was purified by silica gel column chromatography (chloroform : 
ethanol = 20 : 1 ) to obtain the title compound (890 mg, yield 59%) as colorless oil. 

1H-NMR(CDCI 3 ) 5: 7.38-7.26 (5H, m, aromatic), 5.88 (1H, d, J=7.33Hz, NH), 4.96 (1H, d, J=3.42Hz, H-1), 4.28 (1H, 
m, H-2), 3.72 (4H, m, (CH 2 ) 2 0), 2.61 and 2.49 (2H, dd, H-3), 2.56 (4H, m, N(CH 2 ) 2 ), 2.38 (2H, t, CO-CH 2 ), 2.12 (3H, 
s, CO-CH 3 ), 2.10 (2H, dt, CHaCOCh^), 1 .52 (4H, m, COCH 2 CH2), 1.18 (2H, m, COfCH^Chy 
l3C-NMR(CDCi 3 ) 8: 209.4, 173.4, 14f.O, 128.4, 127.6, 126.0, 75^, 67.0, 59.8, 54.4, 51 .2, 43.3, 36.4, 29.9, 28.4, 25.4, 
23.2 

30 Example 23 

Synthesis of (1 S t 2S)-2-(10-hydroxydecanoyl)amino-3-moroholino-1 -phenyl-1 -propanol: 

[0088] Methylene chloride (20 ml), 10-hydroxydecanoic acid (377 mg, 2.0 mmol), triethylamine (0.70 ml, 5.0 mmol) 
and EDC (580 mg, 3.0 mmol) were added to (1 S,2S)-2-amino-3-morpholino-1 -phenyl-1 -propanol (472.0 mg, 2.0 mmol), 
followed by stirring overnight Methylene chloride (100 ml) was added to the reaction solution. After washed with a 
saturated sodium hydrogen carbonate solution (50 ml), water (50 ml) and saturated brine (50 ml) successively, the 
organic layer was dried over sodium sulfate and filtered, and the solvent was evaporated under reduced pressure. The 
resulting crude product was purified by silica gel column chromatography (chloroform : ethanol = 20 : 1) to obtain the 
title compound (508 mg, yield 62%) as colorless oil. 

1H-NMR(CDCI 3 ) 6: 7.38-7.26 (5H, m, aromatic), 5.88 (1H, d, J=7.32Hz, NH), 4.96 (1H, d, J=3.42Hz, H-1), 4.29 (1H, 
m, H-2), 3.73 (4H, m, (CH 2 ) 2 0), 3.62 (2H, m, CH^OH), 2.60 and 2.49 (2H, dd, H-3), 2.56 (4H, m, N(CH 2 ) 2 ), 2.10 (2H, 
m, CO-CH 2 ), 1 .6-1 .4 (4H, m, CKg-CHg-OH, CO-CHg-CHy , 1 .4-1 .2 (1 OH, m, (CH 2 ) 5 ) 

13 C-NMR (CDCI 3 ) 8: 173.7, 140.S, 128.4, 127.7, 126.0, 7S.5, 66.9, 63.0, 59.8, 54.4, 51 .2, 36.4, 32.7, 29.3, 29.1 , 29.0, 
25.6 

Example 24 

Synthesis of (1 S,2S)-2-methoxydecanedioylamino-3-morpholino-1 -phenyl-1 -propanol: 
50 

[0089] Methylene chloride (40 ml), monomethyl ester of sebacic acid (1.13 g, 5.23 mmol) and EDC (1.51 g, 7.88 
mmol) were added to (1S,2S)-2-amino-3-morpholino-1 -phenyl-1 -propanol (1.244 g, 5.27 mmol), followed by stirring 
for 15 hours. Then, EDC (1.10 g, 5.73 mmol) and triethylamine (1 .0 ml, 7.19 mmol) were further added, followed by 
stirring for 22 hours. After evaporating the solvent under reduced pressure, a saturated sodium hydrogen carbonate 
55 solution (70 ml) was added, followed by extraction with ethyl acetate (100 ml). After washed with water (70 ml) and 
saturated brine (70 ml) successively, the organic layer was dried over sodium sulfate and filtered, and the solvent was 
evaporated under reduced pressure. The resulting crude product was purified by silica gel column chromatography 
(chloroform : ethyl acetate : methanol = 9 : 10 : 1*) to obtain the title compound (1 .89 g, yield 82.7%) as colorless oil. 
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1 H-NMR(CDCI 3 ) 8: 7.37-7.25 (5H, m, aromatic), 5.85 (1H, d f J=7.32Hz, NH), 4.96 (1H, d, J=3.42Hz, H-1), 4.28 (1H, 
m, H-2), 3.72 (4H, m, (CH^O), 3.67 (3H, s, OCH 3 ), 2.63-2.47 (6H, m, CH 2 N(CH 2 ) 2 ), 2.30 (2H, m, COCH 2 ), 2.09 (2H. 
m, COCH 2 ), 1.60 (2H, m, COCH^Ch^), 1.50 (2H, m, COCrVCKa), 1.26 (8H, m, CH^CH^C^) 

5 Example 25 

Synthesis of (1 S,2S)-2-(9-carboxynonanoyl)amino^3-morpholino-1 -phenyl-1 -propanol: 

[0090] Methylene chloride (10 ml), triethylamine (190 \i\ t 1 .37 mmol) and sebaclc anhydride (292.4 mg, 1 .59 mmol) 
w were added to (1 S,2S)-2-ami no-3-morphbii no- 1 -phenyl-1 -pro (316.2 mg, 1.34 mmol), followed by stirring for 5 
hours. Then, the solvent was evaporated under reduced pressure. The resulting crude product was purified by silica 
gel column chromatography (chloroform ^ methanol = 20 : 1 and chloroform : methanol = 9 : 1) to obtain the title com- 
pound (171 .1 mg, yield 30.4%) as colorless oil. 

1 H-NMR(CDCI 3 ) 8: 7.36-7.25 (5H, m, aromatic), 6.50 (1H, d, J=7.82Hz, NH), 4.94 (tH, d, J=3.91Hz, H-1), 4.37 (1H, 
15 m, H-2), 3.80-3.69 (4H, m, (CH^O), 2.77-2.63 (6H, m, CH 2 N(CH 2 ) 2 ), 2.30 (2H; m, COGH 2 ), 2.09 (2H, m, COCH 2 ), 
1.61 (2H, m, COCH 2 -CH2), 1.48 (2H, m, COCH^CH^, 1.30-1,16 (8H, m, GH^CH^CHj,) 

13C-NMR(CDCI 3 )6: 1763, 174.1, 140.7, 128.4, 127.7, 126:0, 75.1 , 66.2, 59.3, 53.0", 51 .0, 36.5, 34.4, 28.9,28.8,25.4, 
24.9, 24.8 

20 Example 26 

Synthesis of (1 S,2S,12S) -2-(12-amin6-7-aza-6-oxd-12-carboxydbdecandyi) amino-3-morpholirio-1 -phenyl- 
1 -propanol: 

25 [0091] The ester bond of (1S l 2S)-2-ethoxyhexanedioylarhlno-3-morpholino-1-phenyh^ Exam- 
ple 6 was hydrolyzed to produce (1 S,2S)-2-(5-carboxypentanoyl) amino-3HTiorpholiho-1 -phenyl-1 -propanol (interme- 
diate product (26-1)). Then, the carboxyl group of the compound and the amino group of Na-benzyloxycarbonylrL- 
lysine methyl ester were condensed in a usual manner. The title compound was obtained by removing the protecting 
group finally. 

30 [0092] Concretely, methanol (6 ml) and a- 2 : N, sodium hydroxide solution (588 uJ, 1:176 mmol) were added to (1S, 
2S)-2-ethoxyhexanedioylamino-3-morpholino-1 -phenyl-1 -propanol (230.6 mg, 0.588 mmol), followed by stirring at 
40°C one day and night. 

[0093] Then, after neutralized with 2N hydrochloric acid, the solvent was evaporated under reduced pressure and 
. the residue was desalted by gel filtration chromatography. Na-Benzyloxycarbonyl-L-lysine methyl ester (202.9 mg, 

35 0.690 mmol), methylene chloride (9 ml), ethanbl (2 ml) and EDC (389.0 mg, 2.029 mmol) were added to the resulting 
Intermediate product (26-1) (21 2.4 mg, 0.583 mmol), followed by stirring for one day arid night. Then, the solvent was 
evaporated under reduced pressure and ethyl acetate (70 ml) was added to the residue. After washed with a saturated 
sodium hydrogen carbonate solution (30 ml), water (30 ml) and saturated brine (30 ml) successively, the organic layer 
was dried over sodium sulfate and filtered, and the solvent was evaporated under reduced pressure. The resulting 

40 crude product was purified by silica gel column chromatography (chloroform : methanol = 20 : 1 ) to obtain Intermediate 
product (26-2). Then, methanol (3 ml) and a 2N sodium hydroxide solution (320 uJ, 0.64 mmol) were added to Inter- 
mediate product (26-2) (198.6 mg, 0.310 mmol), followed by stirring at 40 6 C for 3 hours. Thereafter, 2 N hydrochloric 
acid (320 0.64 mmol) was added thereto, followed by stirring overnight. Then, 2 N hydrochloric acid (320 uJ, 0.64 
mmol) and 1 0% palladium/carbon (47.3 mg) were added thereto, followed by further stirring under a hydrogen atmos- 

<s phere for one day and night. Finally, the solvent was evaporated under reduced pressure and the resulting ;6rude 
product was purified by gel filtration chromatography (Sephadex LH-20 (Amersham Pharmacia Biotech), chloroform : 
methanol = 2 : 1) to obtain the title compound (160:6 mg) as a colorless amorphous substance. 
NMR (Intermediate product 26-2) 

1H-NMR(CDCI 3 ) 8: 7.38-7.24 (1 OH, m, aromatic), 6.01 (1 H, d, J=7 : 82Hz, NH), 5:78 (1 H, brs, NH), 5.54 (1 H, d, J=8,30Hz, 
so NH), 5.09 (2H, s, COOCH 2 ), 4.96 (1H, d, J=3.91Hz, H-1), 4.38-4.32 (2H, m, H-2 apd NH 2 -CH-CO), 3.74-3.70 (7H, m, 
(CH 2 ) 2 0, OCH 3 ), 3.22 (2H, m, CONHCH^, 2.61-2.45 (6H, m, CH 2 N(CH 2 ) 2 ), 2.10 (4H, m, COCh^), 1.83 (1H, m, CH 2 ), 
1 .69 (1H, m, CH 2 ), 1 .52 (8H, m, CH 2 ), 137 (2H, m, CH 2 ) 
NMR (Target compound in Example 26) 

1H-NMR(CD 3 0D) 5: 7.42 (2H, d, J=7.32Hz, aromatic), 7.33 (2H, m, aromatic), 7.25 (1H, m, aromatic), 4.93 (1H, d, 
55 J=2.93Hz, H-1), 4.62 (1H, m, NH 2 -CH-CO), 4.06-3.92 (4H, m), 3.82-3.76 (2H, m), 3.54-3.46 (3H, m), 3.35-3.16 (4H, 
m), 2.23-2.12 (4H, m, COCH 2 ), 2.02-1.86 (2H, m, NH^HChfe), 1.61-1.30 (8H, m, CH 2 ) 13 C-NMR(CD 3 OD) 8: 176.8, 
176.0, 171.8, 142.5, 129.3, 128.8, 127.3, 73.9, 64.8, 60.9, 5ff.3, 54.8, 53.9, 53.8, 52.9, 51.2, 51.1, 39.9, 36.5, 36.4, 
31.1, 29:9, 26.2, 25;8, 23.4 
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Example 27 

Synthesis of (1 S,2S,1 6S)-2-(1 6-amino-1 1 -aza-1 0-oxo-1 6-carboxyhexadecanoyl) amino-3-morpholino-1 -phenyl 
-1 -propanol: 

5 

[0094] Methanol (14 ml) and a 2 N sodium hydroxide solution (1335 uJ, 2.670 mmol) were added to (1 S,2S)-2-meth- 
oxydecanedioylamino-3-morpholino-1-phenyl-1-propanol (579.6 mg, 1.335 mmol) obtained in Example 24, followed 
by stirring at 40°C for 16 hours. Then, after 2 N hydrochloric acid (1335 uJ, 2.670 mmol) was added thereto, followed 
by stirring for 10 minutes, the solvent was concentrated under reduced pressure and the residue was subjected to 

io desalination by gel filtration chromatography. Na-Benzyloxycaroonyl-L-lysine methyl ester (394.2 mg, 1 .341 mmol), 
methylene chloride (12 ml) and EDC (491 .0 mg, 2.562 mmol) were added to the resulting Intermediate product (27-1 ) 
(475.2 mg, 1 .131 mmol), followed by stirring for 14 hours. Then, the solvent was evaporated under reduced pressure 
and ethyl acetate (80 ml) was added to the residue. After washed with a saturated sodium hydrogen carbonate solution 
(50 ml), water (50 ml) and saturated brine (50 ml) successively, the organic layer was dried over sodium sulfate and 

*5 filtered, and the solvent was evaporated under reduced pressure. The resulting crude product was purified by silica 
gel column chromatography (chloroform : methanol = 20 : 1 ) to obtain an intermediary product (27-2). Then, methanol 
(6 ml) and a 2 N sodium hydroxide solution (640 uJ, 1 .28 mmol) were added to Intermediate product (27-2) (441 .7 mg, 
0.635 mmol), followed by stirring at 40°C for 3 hours. Thereafter, 2 N hydrochloric acid (640 u.1, 1 .28 mmol) was added 
thereto, followed by stirring for one day and night. Then, 2 N hydrochloric acid (640 uJ, 1 .28 mmol) and 1 0% palladium/ 

20 carbon (64.9 mg) were added thereto, followed by further stirring under a hydrogen atmosphere for one day and night. 
Finally, the solvent was evaporated under reduced pressure and the resulting crude product was purified by gel filtration 
chromatography (Sephadex LH-20 (manufactured by Amersham Pharmacia Biotech), chloroform : methanol = 2 : 1) 
to obtain the title compound (366.7 mg) as a colorless amorphous substance. 
NMR (Intermediate product 27-2) 

25 1 H-NMR(CDCI 3 ) 8: 7.53-7.25(1 OH, m, aromatic), 5.91 (1 H, d, J=7.33Hz, NH), 5.64 (1 H.brs.NH), 5.46 (1 H, d, J=7.81 Hz, 
NH), 5.10 (2H, s, COOCH 2 ), 4.95 (1H, d, J=3.90Hz, H-1), 4.35 (1H, m), 4.28 (1H, m), 3.73 (3H, s, OCH 3 ), 3.72 (4H, 
m, (CH 2 ) 2 0), 3.21 (2H, m, CONHCHa), 2.61-2.45 (6H, m, CH 2 N(CH 2 ) 2 ), 2.10 (4H, m, COCJh^), 1.83 (1H, m, CH 2 ), 
1 .68 (1H, m, CH2), 1 .59 (2H, m, CH 2 J7 1 .50 (4H, m, CH 2 ), 1 .36 (2H, m, CH 2 ), 1 .24 (8H, m, CH^) 
NMR (Target compound in Example 27) 

30 1H-NMR(CD 3 QD) 8: 7. 43 (2H, d, J=7.33Hz, aromatic), 7.33 (2H, m, aromatic), 7.25 (1H, m, aromatic), 4.94 (1H, d, 
J=2.93Hz, H-1), 4.61 (1H, m, NH 2 -CH-CO), 4.06-3.90 (4H, m), 3.81-3.74 (2H, m), 3.57-3.46 (3H, m), 3.31-3.16 (4H, 
m), 2.22-2.13 (4H, m, COCH 2 ), 2.02-1.86 (2H, m, NHjjCHChk), 1.61-1.41 (6H, m, COCHgCh^, CONHCHjjCH^, 
1 .37-1 :21 (8H t m, Cfy), 1 .08 (2H, m, CH 2 ) 

13 C-NMR(CD 3 OD) 5: 177.3, 176.6, 171.8, 142.5, 129.3, 128.7, 127.3, 73.8, 64.8, 61.1, 58.4, 54.8, 53.9, 53.0, 51.2, 
35 40.0, 37.1 , 31 .2, 30.3, 30.2, 30.1 , 30.0, 29.9, 27.1 , 26.5, 23.4 

Example 28 

Synthesis of (1 S,2S)-2-(9-sialylnonanoyl)amino-3-morpholino-1 -phenyM -propanol: 

40 

[0095] 9-(1 -Methoxy-4,5 t 7,8,9-pentaacetylsialyl) nonanoic acid (976.4 mg, 1 .508 mmol), methylene chloride (1 5 ml) 
and EDC (348 . 4 mg, 1.8 17 mmol) were added to (1S,2S)-2-amino-3-morpholino-1-phenyi-1 -propanol (358.0 mg, 1.517 
mmol), followed by stirring for 17 hours. Then, the solvent was evaporated under reduced pressure and ethyl acetate 
(100 ml) was added to the residue. After washed with a saturated sodium hydrogen carbonate solution (40 ml), water 

45 (40 ml) and saturated brine (40 ml) successively, the organic layer was dried over sodium sulfate and filtered, and the 
solvent was evaporated under reduced pressure. The resulting crude product was purified by silica gel column chro- 
matography (chloroform : methanol = 20 : 1) to obtain an intermediary product 28-1 . Then, methanol (5 ml), tetrahy- 
drofuran (5 ml) and sodium methoxide (112.4 mg, 2.081 mmol) were added to Intermediate product (28-1) (1.00 g, 
1 .1 55 mmol), and the mixture was stirred at room temperature for 3.5 hours. Thereafter, water (40 uJ, 2.22 mmol) and 

so 4 N sodium hydroxide (1 1 56 uJ, 4.62 mmol) was added thereto, followed by stirring for a night. Finally, the solvent was 
evaporated under reduced pressure and the resulting crude product was purified by gel filtration chromatography 
(Sephadex LH-20 (manufactured by Amersham Pharmacia Biotech), chloroform : methanol = 2 : 1) to obtain the title 
compound (759.4 mg) as a colorless amorphous substance. 
NMR (Intermediate product 28-1) 

55 1H-NMR(CDCI 3 ) 8: 7.37-7.26 (5H, m, aromatic), 5.87 (1H, d, J=7.33Hz, NH), 5.41-5.37 (1H, m), 5.34 and 5.32 (1H, 
m), 5.18 (1H, d, J=8.79Hz), 4.97 (1H, d, J=3.90Hz, H-1), 4.84 (1H, m), 4.32-4.26 (2H, m), 4.12-4.02 (3H, m), 3.79 (3H, 
s, 0-CH 3 ), 3.73 (4H, m, (CH 2 ) 2 0), 3.20 (1H, m), 2.62-2.48 (7H, m, N(CH 2 ) 3 , H-3'eq), 2.14, 2.13, 2.04, 2.02 (3HX4, 
sx4, OCOCH 3 orNHCOCH^), 2.1 (2H, m, COCH 2 ), 1 .95 (1 H, t, J=1 2.2Hz, H-3'ax), 1 .88 (3H, s, NHCOCh^ or OCOCH 3 ), 
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1 .51 (4H, m, GH2(CH 2 )4CH2), 1 .25 (8H, m, CH^CH^CH^ 

13 C-NMR(CDCI 3 *)5: 173.6, f71 .0, 170.7, 170.2, 170.7, 170.0, 168.5, 140.9, 128.4, 127.6, 126.0, 98.7, 76.5, 75.5, 72.4, 
69.2, 69.1 , 68.6, 67.4, 66,9, 65.0, 62.4, 62.3, 62.2, 59.8, 54.4, 52.6, 51.1, 49.5, 38.1 , 36.7, 29.5, 29.2, 29.1 , 29.0, 25.8, 
25.6,23.2,21.1,20.8 
5 NMR (Target compound in Example 28) 

1H-NMR(CDCI 3 ; CD 3 OD - 1:1) 8: 7.35-7.20 (5H, m, aromatic), 4.90 (1H, d, J=2.93Hz, H-1), 4.28 (1H, m, H-2), 
3.90-3.43 (13H, m), 2.84 (1H, dd, J=4 r 2, 12.2Hz, H-3'eq), 2.62-2.42 (6 H, m, N(CH 2 ) 3 ), 2.11.(2H, m, COCHg), 2.02 (3H, 
Si NHCOGhb). 1:62- 1.41 (4H, m, CHaCCH^CHy, 1 .59 (1H, t, J==12.2Hz, H-3'ax), 1.37-1.22 (8H, m, CH^CH^CHg) 
13C-NMR(C0CI 3 : CD 3 OD = 1 : 1) 6:175.9, 17S74, 174.3, 143.3, 128.9, 128.1, 127.1, 101.7, 79.3, 78.9, 78;B, 74.1, 
.10 73.9, 70.2, 69.3, 67 8, 65.1 , 6Q.6, 54.9, 54.0, 42.6, 37.0, 30 8, 30.3; 30.2, 29.9, 27:0, 26;8, 22,6 

Activity in vitro 

. Test Example 1 

[0096] Measurement of activity of accelerating synapse formation toward cultured neurocytes of rat fetal cerebral 
cortex: 

Principle: 

20 

[0097] The activity of accelerating synapse formation was determined by measuring change of an Intracellular cal- 
cium ion level resulted from the synchronized spontaneous ignition of neurocytes which is considered to show synapse 
activities by means of an intracellular calcium ion multipoint observation system using a calcium ion fluorescence 
indicator, fura-2. 

25 

Procedure 

(1) Primary culture 

30 [0098] Primary culture of neurocytes of rat fetal cerebral cortex was carried out by modifying: the method of Banker 
and Cowman (Brain Res., 126: 397-425 (1977)). Concretely, rat fetuses at the 18th day of pregnancy were taken out 
from Wister rats (available from Japan SLC), and cerebral cortices of the fetuses were taken out and cut into small 
pieces. After having been treated with papain (manufactured by Worthington Biochemical) at 37 0 C for 30 minutes, the 
pieces were suspended into a Dulbecco modified Eagle's medium containing 5% bovine neonatal serum and 5% equine 

35 serum and the cortices were dissociated into single cells With Cell Striner (70 urn, Falcon). Then, the cells were inoc- 
ulated into a flexiperm plate coated with 0.5% pbiyethyleneimine (1 .0x1 0 6 cells/500 u.l/well), and was cultured in 7% 
C0 2 incubator at 37°C. The medium was exchanged on 2nd, 5th, and 8th days after the culture had been started. The 
activity of the compound of the present invention was measured using the primary culture. The compound was added 
at the time when the medium was exchanged and the concentration of the compound was maintained to be 20 jxM. 

40 Assay was carried out on 10th day after the culture had been started. 

(2) Measurement of activity of accelerating synapse formation 

[0099] The activity of accelerating synapse formation was measured according to the method of Kudo et al. (Br. J. 
45 Pharmacol., 89: 1 91 -1 98 (1 986)). Concretely, after the medium of each well where cells were cultured was substituted 
with basic salt solution (BSS), 3 \i\ of a DMSd solution (1 mg/ml) of a calcium ion fluorescence indicator fura-2 was 
added, and the whole was kept at 37*C for 1 hour. Then, after each well was washed with BSS several times, change 
of an intracellular calcium ion level was observed in a BSS-containing state at 37°C by use of an intracellular calcium 
ion monitoring apparatus. 

50 

Result: 

[0100] The values on the compounds of the present invention and a control (a group where no test compound was 
added) are shown as relative values obtained by calculation on the basis that the value on L-PDMP is regarded as 
55 1 00 in Table 2 below, wherein each Compound No. corresponds Example No. 
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Table 2 



10 



15 



Compound No. 


Activity of synapse formation 


Control (not added) 


83.3 


L-PDMP 


100.0 


5 


92.5 


6 


87.5 


10 


91.7 


11 


93.3 


12 


80.0 


13 


95.0 


14 


94.2 


15 


90.0 


17 


90.0 


19 


90.8 


21 


97,5 


22 


88.3 


23 


85.8 


26 


95.0 


27 


100.0 


28 


95.8 



Test Example 2 

Measurement of activity of enzyme for ganglioside GM3 synthesis: 
30 Principle: 

[0101 ] The gangliosides produced by mouse B1 6 melanoma cell are almost composed of ganglioside GM3. There- 
fore, the activity of the enzyme for ganglioside GM3 synthesis can be determined conveniently by measuring the amount 
of 14 C-Gal incorporated in a total lipid-extracted fraction through a liquid layer partition method. 

35 

Procedure: 

[0102] A liquid where the cells of mouse B16 melanoma were suspended was prepared with Dulbecco modified 
Eagle's medium containing 1 0% bovine fetal serum, inoculated into" a 12-well plate in an amount of 2.0x1 0? cells/ml/ 

4Q well, and cultured in 5% C0 2 incubator at 37°C. The treatment with a test compound (24 u.M) and the addition of 14 C- 
Gal (22.2 kBq/11 .7 nmol/6 u.l/well) were started through the exchange of total amount of the medium 24 hours after 
the culture was started. Twenty-four hours after the treatment with the test compound was started, the culture mixture 
was treated with PBS containing 0.02% EDTA and PBS containing 0.25% trypsin successively to recover the cells. 
[0103] Then, a mixed solvent of chloroform : methanol = 2:1 (3 ml) was added to the cell pellet and, after the 

45 subjection to an ultrasonication for 30 minutes, the supernatant was recovered. Furthermore, a mixed solvent of 
chloroform : methanol = 1 : 1 (3 ml) was added to the residual pellet after the recovery of the supernatant, and a similar 
operation was carried out. The resulting supernatant was combined with the first supernatant arid the whole was evap- 
orated to dryness under a nitrogen stream. A desalinated water (1 .0 ml) was added to the total lipid-extracted fraction. 
After having been subjected to an ultrasonication for 1 minute, the mixture was transferred into a dialysis tube and 

50 dialyzed against water for 2 days. The sample after the dialysis was transferred into a vial for liquid scintillation counter 
and, after the addition of scintillator, the activity of incorporating 14 C-Gal was measured on scintillation counter. 

Result: 

S5 [0104] The values of activity of the compounds of the present invention are shown as relative values obtained by 
calculation on the basis that the value of a control (a group where no test compound was added) is regarded as 100 
in Table 3 below. 
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Test Example 3 

Measurement of synthesized amount of ganglioside GM3 
5 Procedure: 

[0105] A liquid where the cells. of mouse B16 melanoma were suspended was prepared with Dulbecco modified 
Eagle's medium containing 10% bovine fetal serum, inoculated Into a culture flask (1 75 cm 2 ) in an amount of 0.8x1 0 7 
cells/20 ml, and cultured In 5% C0 2 Incubator at 37°C. The treatment with a test compound (25 uM) was started through 
10 the exchange of three fourths of the medium 24 hours after the culture was started. Twenty-four hours after the treatment 
with the test compound was started; the culture mixture was treated with PBS containing 0.02% EDTA arid PBS con- 
taining 0 25% trypsin successively to recover the cells. 

[0106] Then, a mixed solvent of chloroform : methanol = 2 : 1 (4 ml) was added to the cell pellet and, after the 
subjection to an ultrasonlcation for 30 minutes, the cell pejlet solution was allowed to stand at room temperature for a 

is night and the supernatant was recovered. Furthermore, a mixed solvent of chloroform : methanol = 1 : 1 (4 ml) was 
added to the residual pellet after the recovery of the supernatant, and a similar operation was carried out. The resulting 
supernatant was combined with the first supernatant and the whole was evaporated to dryness under a nitrogen stream. 
To the total lipid fraction was added a 0.1 N methanolic sodjum hydroxide solution (2.0 ml) and the mixture was allowed 
to stand at 40°C for 2 hours. Thereafter, 1 N hydrochloric acid (0.2 ml) was added thereto and the mixture was allowed 

20 to stand for i.5 hours. 

[0107] Then, the mixture was washed with n-hexane (2 mlx2) and, after the lower layerthus washed was evaporated 
to dryness under a nitrogen stream, the residue was desalinated by gel filtration chromatography (Sephadex LH-20 
(manufactured by Amersham Pharmacia Biotech), diameter of 1 0 mm, height of 120 mm) using chloroform : methanol 
= 2:1 as the eluting solvent. After the desalinated eluate fraction was evaporated to dryness under a nitrogen stream, 

25 the residue was applied onto an anipn-exchange resin column (DEAE-Sephadex, diameter of 10 mm, height of 40 
mm) equilibrated with chloroform : methanol : water = 30 : 60 : 8 using chloroform : methanol : iM sodium acetate 
solution = 30 : 60 : 8 as the eluting solvent to obtain an acidic lipid fraction. Then, the acidic lipid fraction was desalinated 
by means of the resin column in a similar manner, and then subjected to HPTLC (length of 200 mm x breadth of 100 
mm/ developing solvent; chloroform : methanol : water = 60 : 35 : 8). After orcinol-suifuric acid reagent had been 

30 sprayed on the plate, it was heated at 110°G for 5 minutes and colored spot of ganglioside GM3 was quantitatively 
determined by means of densitometer (a measuring wavelength of 505 nm). 

Result: 

35 [0108] The values on the compounds of the present invention are shown as relative values obtained by calculation 
on the basis that the value of a control (a group where no test compound was added) is regarded as 1 00 in Table 3 below. 



Table 3 





Activity of accelerating glycolipid biosynthesis (Test Exampte 2) 


Glycolipid content (Test Example 3) 


Control 


100 


100 


L-PDMP 


95:2 


100.7 


1 


85.2 




2 


130.9 




3 


98.6 




4 


71 .3 




5 


122.3 


131.2 


.25 


892 


114.5 



[0109] Based on the above results, it was evidenced that the compounds of the present invention have a high activity 
of synapse formation as compared with the control. Furthermore, it is confirmed that some of the compounds of tbe 
present invention are excellent in the activity of accelerating glycolipid biosynthesis as compared with L-PDMP. 
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Safety 

Test Example 4 

5 Safety test by intravenous single administration to mouse: 

[0110] The safety of the compounds of the present invention in the examples and L-PDMP was examined using 6 
week old Crj mice. Concretely, the test was carried out at a concentration of the test medicament of 20 mg/ml using 
physiological saline containing 5,0% Tween 80 as the medicament carrier. The medicament solution prepared under 
10 the above conditions was administrated from the caudal vein at an injection rate of 1 ml/minute in an amount of 200 
mg/kg, and the general state was observed. 

[01 11] As a result, it was confirmed that the compounds of the present invention are safer than L-PDMP. 
Activity in vivo 

15 

Test Example 5 

Comparison of tissue distribution of compound in Example 19 with L-PDMP 
20 Procedure: 

[0112] Tissue distribution of the compound in Example 19 was compared with that of L-PDMP using 6-8 week old 
Wistar male rats. 

[0113] As oral administration, a physiological saline containing 20 mg/ml of a test substance was administered at 
25 100 mg/5 ml/kg, and as intravenous administration, a physiological saline containing 1 .25 mg/mi of a test substance 
was administered to the cervical vein at 5 mg/4 ml/kg. 

[0114] After the predetermined time had passed since the above administration, blood was collected from the rat 
cervical vein, a 3.8% sodium citrate solution was added thereto at 1/10 volume, followed by centrifugation at 3,000 
rpm for 1 5 minutes to obtain the supernatant as a blood plasma sample. 
30 [0115] Also, after the predetermined time had passed since the above administration, the skeletal muscle was col- 
lected from the femoral region of both hind legs, ice water was added thereto at 4 ml/g tissue, followed by homogeni- 
zation, and the same volume of acetonitrile was added thereto, followed by vigorously stirring and centrifugation at 
4000 rpm for 1 0 minutes to obtain the supernatant as a skeletal muscle sample. 

[01 16] The plasma and skeletal muscle samples were extracted by OASIS HLB solid phase extraction column (man- 
35 ufactured by Waters), and the concentration of the test compound in the plasma and the muscle was determined by 
high performance liquid chromatography (HPLC). The conditions of HPLC analysis were as follows: 

Detection wavelength: 218 nm 
Column: DAISO PACK SP-120-5-ODS-BP 
40 Column temperature: 40°C 

Mobile phase: 0.1% trifluoroacetic acid solution : methanol = 36 : 64 (for L-PDMP); 0.1% trifluoroacetic acid 
solution : methanol = 48 : 52 (for the compound in Example 19) 
Flow rate: 1 .0 ml/min 

45 Result: 

[0117] The concentrations in the plasma and skeletal muscle of the compound in Example 19 and L-PDMP after the 
predetermined time has been passed since the administration of the test compounds are shown in Tables 4-6 below. 
The values are the mean values of at least two test samples. Specifically, Table 4, Table 5, and Table 6 show the 
so concentrations in the plasma after the oral administration of 1 00 mg/kg, the concentrations in the skeletal muscle after 
the oral administration of 100 mg/kg, and the concentrations in the plasma after the Intravenous administration of 5 
mg/kg, respectively. 



Table 4 



55 



Time (min) 


5 


15 


30 


60 


L-PDMP 


0.01 


1.36 


2.10 


1.44 
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Table 4 (continued) 



Time (mihj 


5 


15 


30 


60 


Compound in Ex. 19 


2.62 


8.66 


6.14 


0.95 


Unit: n-g/m I plasma 



Table 5 



10 



15 



Time (min). 


5 


15 


30 


L-PDMP 


ND 


3;37 


5.81 


Compound in Ex. 19 


2.73 


6191 


6.38 


Unit: ng/g muscle 
ND: not detected 



Table; 6 



20 



25 



30 



Time (min) 


10 


.25 


L-PDMP 


1.03 


0.62 


Compound in Ex. 19 


2.24 


0.56 


Unit: |ig/m I plasma 



[0118] As apparent from the above results, the compound of the present invention (compound in Example 19) is 
kept in the plasma and skeletal muscle for a longer time and has a higher tissue distribution than L-PDMP. 
[0119] This application is based on Japanese applications No. Hei. 11-346526 filed on December 6, 2000, the entire 
content of which is incorporated hereinto by reference. 

[0120] While the invention has been described in detail and with reference to specific embodiments thereof, it will 
be apparent to one skill in the art that various changes and modifications can be made therein without departing from 
the spirit and scope thereof . 
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Claims 

1 . An amlnoalcohol derivative represented by formula (I): 

OH 




(I) 



45 
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wherein 



* represents an asymmetric carbon; and 

R represents a residue of a monocarboxylic acid derivative represented by the following (i) or (li), or a residue 
of a dicarboxylic acid or a derivative thereof represented by the following (ill) : 

(i) a residue of glycine or pofyglycine represented by (CbCH 2 NH) m Z, 

wherein 

m represents an integer of from 1 to 3; and 

Z represents an amino-protecting group or an alkanoyi group; 

(ii) a residue of a carboxylic acid derivative represented by CO-W-Y, 

wherein 
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W represents an alkylene group or a cycloalkylene group; and 

Y represents a hydroxyl group, a monosaccharide residue, an aryl group which is optionally substi- 
tuted, or an 

alkoxyl group optionally having an oxygen atom in the alkyl chain; 
(iii) a residue of a dicarboxylic acid or a derivative thereof represented by CO-W-CO-X, 
wherein 

W represents an alkylene group or a cycloalkylene group; and 

x represents a hydroxyl group, a chain or cyclic alkoxyl group, an alkyl group, an a-amino acid residue, 
or N R 1 R 2 , in which R 1 and R 2 are the same or different and each independently represents a hydrogen 
atom, a chain or cyclic alkyl group optionally having an oxygen atom in the alkyl chain, or a chain or 
cyclic hydroxyalkyl group optionally having an oxygen atom in the alkyl chain, or 

a pharmaceuticaliy acceptable salt thereof. 

The aminoaicohol derivative according to claim 1 , wherein R is represented by any one of the following (i) to (iii) 
in formula (I): 

(i) (COCH 2 NH) m Z, 

wherein Z represents an amino^protecting group selected from an aralkyloxycarbonyl group having from 8 
to 15 carbon atoms and an alkoxycarbonyl group having from 5 to 7 carbon atoms, or an alkanoyl group having 
from 4 to 8 carbon atoms; 

(ii) CO-W-Y, 

wherein 

W represents an alkylene group having from 1 to 1 2 carbon atoms or a cycloalkylene group having from 4 to 
8 carbon atoms; and 

Y represents a hydroxy! group, a glucose residue, a galactose residue, an N-acetylglucosamine residue, an 
N-acetylgalactosamine residue, a mannpse residue, a fucose residue, a sialic acid residue, a phenyl group 
which is optionally substituted, an alkoxyl group having from 1 to 6 carbon atoms, or an alkoxyl group having 
from 4 to 1 2 carbon atoms having from 1 to 3 oxygen atoms in the alkyl chain; 

(iii) CO-W-CO-X, 

wherein 

W represents an alkylene group having from 1 to 12 carbon atoms or a cycloalkylene group having from 4 to 
8 carbon atoms; and .» 
X represents a hydroxyl group, an alkoxyl group having from 1 to 8 carbon atoms, a cyclo alkoxyl group having 
from 5 to 8 carbon atoms, an alkyl group having from 1 to 6 carbon atoms, a residue of an a-amino acid having 
a reactive functional group in the side chain, or NR 1 R 2 , in which R 1 and R 2 are the same or different and each 
independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbon atoms, cyclohexyl group 
or a hydroxyalkyl group having from 2 to 4 carbon atoms, or 
a pharmaceuticaliy acceptable salt thereof. 

The aminoaicohol derivative according to claim lor 2, wherein R is represented by any one of the following (i) to 
(iii) in formula (I): 

(i) (COCH 2 NH) m Z, 
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wherein Z represents a benzyl oxycarbonyl group, a t-butoxycarbonyl group, or a hexanoyl group; 

(li) CO-W-Y, 

5 

wherein 

W represents an alkylene group having from 1 to 9 carbon atoms; and 

Y represents a hydroxy! group, a glucose residue, a galactose residue, an N-acetylglucosamine residue, an 
10 N-acetylgalactosamine residue, a sialic acid residue, a phenyl group which is substituted with an.alkoxyl group 

having from 1 to 3 carbon atoms, an alkoxyl group having from 1 to 4 carbon atoms, or an alkoxyl group having 
from 6 to 8 carbon atoms having an oxygen atom in the alkyl chain; 



15 



CO-W-CO-X, 



wherein W represents an alkylene group having from 2 to 8 carbon atoms or a cyclohexylene group; and 
X represents a hydroxyl group, an alkoxyl group having from 1 to 4 carbon atoms, a cyclohexyloxy group, a 
methyl group, a residue of an amino acid selected from lysine, arginihe, histidine, aspartlc acid, glutamic acid, 
20 ornithine, cysteine, serine, threonine and tyrosine, or NR 1 R 2 , in which R 1 and R 2 are the same or different and 

each independently represents a hydrogen atom, a straight chain alkyl group having from 1 to 6 carbon atoms, 
a cyclohexyl group, or a hydrpxyethyl group, or 
a pharmaceutically acceptable salt thereof. 

25 4. The aminoalcohol derivative according to any of claims 1 to 3, wherein, in formula (I), R is represented by CO-W- 
CO-X, in which W represents an alkylene group having from 2 to 8 carbon atoms; and X represents a hydroxyl 
group, an alkoxyl group having from 1 to 4 carbon atoms, or a methyl group, or a pharmaceutical ly acceptable salt 
thereof. 

30 5. The aminoalcohol derivative according to any of claims 1 to 3, wherein, in formula (I), R is represented by CO-W- 
CO-X, in which W represents an alkylene group having from 4 to 8 carbon atoms; and X represents a lysine residue 
or an ornithine residue, or a pharmaceutical ly acceptable salt thereof. 

6. The aminoalcohol derivative according to any of claims 1 to 3, wherein, in formula (I), R is represented by CO-W- 
35 CO-X, in which W represents an alkylene group having from 4 to B carbon atoms or cyclohexylene group; and X 

. represents NR 1 R 2 , in which Ri and R 2 are the same or different and each independently represents a hydrogen 
atom, a methyl group, an ethyl group, a propyl group, an n-butyl group, an n-hexyl group, a cyclohexyl group, or 
a hydroxyethyl group, or a pharmaceutical |y acceptable salt thereof . 

40 7. The aminoalcohol derivative according to any of claims 1 to 3, wherein, in formula (I), R is represented by CO-W- 
Y, in which W represents a nonylene group; and Y represents a hydroxyl group, or a pharmaceutically acceptable 
salt thereof; 

8. The aminoalcohcl derivative according to any of claims 1 to 3, wherein, in formula (I), R is represented by COrW- 
45 Y, In which W represents a methylene group; and Y represents. an n-butoxy group or an alkoxyl group having from 

6 to 8 carbon atoms having an oxygen atom in the alkyl chain, or a pharmaceutically acceptable salt thereof. 

9. The aminoalcohol derivative according to any of claims 1 to 3, wherein, in formula (I), R is represented by CO-W- 
Y, in which W represents an octylene group; and Y represents a sialic acid residue, or a pharmaceutically acceptable 

50 salt thereof. 

1 0. A pharmaceutical composition comprising as an active Ingredient an aminoalcohol derivative or a pharmaceutically 
acceptable salt thereof according to any of claims 1 to 9. 

55 11. Use of an aminoalcohol derivative or a pharmaceutically acceptable salt thereof according to any of claims 1 to 9 
as an active ingredient for the preparation of a pharmaceutical composition for the treatment of neuronal diseases 
of the human or animal body. 
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12. Use of an aminoalcohol derivative or a pharmaceutically acceptable salt thereof according to any of claims 1 to 9 
as an active ingredient for the preparation of a pharmaceutical composition for the protection of brain of humans 
or animals. 
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